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to Mowe! 


Stainless Steel 
and the revolutionary 
Sola Grill! 








44 GAS COOKER 


Exclusive Eye-Level SOLA Grill 

provides all-over even heat distribution 
at Super, Fast or Norrral tap setting. 

A tremendous advance. 


Four Stainless Steel Radaline Burners — 
with automatic lighting. Safety control 
taps with built-in low flame position. 


Stainless Steel Removable Pan Rests 
form smooth working surface over 
which pans will slide easily and safely 
without lifting. 


Roomy, Quick-heating oven with 
removable oven top 
Regulo is combined with oven tap. 


Introduced at this year’s Ideal Home Exhibition, 
the two bright newcomers from New World 
attracted tremendous interest and thousands 

of enquiries from Press and Public. 

The extensive use of hygienic, durable stainless 
steel, together with other outstanding new 
features put them years ahead of any rivals. 





173 GAS COOKER 


New development of the popular Rangette 
featuring the exclusive New World use of 
stainless steel. The hotplate is similar to 
the 44, with stainless steel removable pan 
rests, four new design automatic lighting 
burners. Other features include: 


Automatic lighting Comfort Level Grill 
folds away for extra working space. 





Roomy Quick-heating Oven 
with Regulo control. 


Warming Chamber with special non-tilting 
shelf opens out to hold plates upright. 














Large Storage Compartment. 





RADIATION DOMESTIC APPLIANCE CENTRE: 59 65 BAKER STREET, LONDON W1 


For postal enquiries, please write to the Head Office : Radia‘ion New World Limited, Radiation House, North Circular Road, London NW10 Telephone : Willesden 1234 












President: 1961-62 





Thomas Charles Battersby, Esq., M.B.E., M.I.Mech.E., M.I.Gas E., Controller, Tottenham and Watford Division, 
Eastern Gas Board, entered the industry as an articled pupil with the Engineer and Manager of the Kendal Corpor- 
ation Gas and Water Undertaking. 


In 1918, after military service, he joined the Bournemouth Gas and Water Company, as a junior engineer. 


In 1922, he was appointed Assistant Engineer and Manager, St. Albans Gas Company. After holding various 
appointments with the Watford and St. Albans Gas Company, and whilst General Manager and Chief Engineer, he was 
elected a Director of the Company in 1940. 


From 1940 to 1946, he was Chairman of No. 4 (Eastern Region) Gas Engineering Advisory Board. 


Mr. Battersby was the first Chairman of the London and Southern Section of The Institution of Gas Engineers, 
and, in the following year, Chairman of the Eastern Section. 


He was Chairman of the Gas Works Safety Rules Committee from 1954 to 1960. 
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INSTITUTION 


OFFICERS 


Immediate Past-President (1960-61) 


Hugh Southworth Cheetham, Esq., M.I.Mech.E., 
M.1.Gas E., M.I-Chem.E., F.Inst.F., who was President of 
the Institution in 1960-61, is a Director of Woodall- 
Duckham Limited and of Woodall-Duckham Con- 
struction Company, Limited, has been associated with 
the gas industry for more than 30 years. During 
this period, his primary interest has been in con- 
nexion with the design, construction and operation of 
processes and plants for the gasification of solid and liquid 
fuels and subsequent treatment of the gas produced. He 
has been associated with important developments in this 
technical field and has visited many countries in various 
parts of the world in connexion with this work. 


Mr. Cheetham gained his early engineering experience 
in marine construction and, following service in the forces, 
he obtained the diploma of the Honours School of 
Mechanical Engineering of the University of Liverpool and 
was awarded the “ J. C. Stitt” Gold Medal. 


In 1925, Mr. Cheetham joined the firm of Humphreys 
and Glasgow, Limited, being engaged during the earlier 
years as Construction and Operating Engineer. He sub- 
sequently joined the Board of the Company and later held 
the position of Managing Director. 

In 1954, Mr. Cheetham joined the Board of Woodall- 
Duckham Construction Company, Limited, and later 
established the Company’s High Pressure Processes 
Division. 

Past offices that Mr. Cheetham has held include member- 
ship of Council and subsequently chairmanship of Council 
of The Society of British Gas Industries, which body he 
still represents on the British National Committee of the 
World Power Conference. He was a member of the 
Council of the Gas Research Board, which, prior to 
nationalization, directed research in the gas industry. He 
is a member of the Gas Council/Society of British Gas 


Vice-President (1961 to 


William Hodkinson, Esq. OBE, M.1GasE., 
M.I.Chem.E., trained as Pupil Gas Engineer under Colonel 
W. M. Carr, O.B.E., T.D., Engineer and General Manager 
to the Stretford District Gas Board, and subsequently held 
the position of Chief Technical Assistant to that Under- 
taking. 

In 1935, he joined Colonel Carr on the formation of the 
United Kingdom Gas Corporation, Limited, in the posi- 
tion of Chief Technical Officer, and in 1939 was appointed 
General Manager, subsequently being appointed Technical 
Director to the Board of the Corporation. 


Following upon nationalization of the gas industry, he 
accepted the position of Chief Technical and Planning 
Officer to the North Western Gas Board, and was appointed 
Deputy Chairman of the Board in November, 1956. 


Mr. Hodkinson was awarded the rank of Officer in the 
Order of the British Empire in the New Year Honours 
List of 1952. He received the Bronze and Gold Medals 
of the Institution in 1935 and 1947 respectively. 


During the Second World War, he was a member of the 
North Western Regional Gas Engineering Advisory Com- 
mittee, and during the period 1944 to 1947 was a member 
and subsequently Chairman of the Board of Examiners for 
The Institution of Gas Engineers. 


In 1946, he was appointed a member of the South Wales 
(Eastern Area) Gas Grid Committee set up. by the Ministry 
of Fuel and Power to examine the economics of co-ordi- 
nated gas production and the design of an Area grid system 
in Glamorgan and parts of Monmouthshire. 





Industries Joint Consultative Committee on Research and 
is a member of The Institution of Mechanical Engineers, 
the Institution of Chemical Engineers and is a Fellow of 
The Institute of Fuel. 
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INSTITUTION OFFICERS 


Dr. W. T. K. Braunholtz, O.B.E. M.A. 


Dr. W. T. K. Braunholtz, O.B.E., M.A., F.R.LC., who 
has just retired from the secretaryship of The Institution 
of Gas Engineers, was born at Cambridge and educated 
at Greshams School, Holt and Trinity College, Cambridge. 
After taking a first-class honours degree in Science, he 
spent 34 years in post-graduate research in organic 
chemistry, partly under the late Sir William Pope, F.R.S., 
and the late Dr. W. H. Mills, F.R.S., at the University of 
Cambridge, and partly under Professor H. Staudinger, 
Nobel Laureate, at the Federal Technical College, Zurich. 
For this work, he was awarded the degree of Ph.D. at 
the University of Cambridge in 1922, the first to be given 
in the Chemistry Department there. 


During the First World War, Dr. Braunholtz served with 
the Royal Engineers and was aiso, for a considerable time, 
engaged in research and process control at a large 
explosives factory in the North West of England. 


In 1922, Dr. Braunholtz entered the coking industry 
in the North East of England, in which he was actively 
engaged for 12 years. During this time, he was at first 
chemist-in-charge of laboratories and research in con- 
nexion with a group of collieries and coke oven plants in 
County Durham. Later, he was appointed senior chemist 
to the newly constituted Northern Coke Research Com- 
mittee, Newcastle-upon-Tyne. After 24 years there, he 
returned to Pease and Partners, Limited, at their request, 
to take charge of all research activities connected with the 
firm’s collieries, coke ovens and by-products plant. 


Dr. W. T. K. Braunholtz was appointed Technical Assis- 
tant Secretary of the Institution on Ist January, 1935, a 
post which had been newly created as part of the Scheme 
of Research and Technical Organization adopted by the 
Council in November, 1934. In this capacity, his duties 
were connected particularly with the research and tech- 
nical work of the Institution. A fluent linguist he, on 
several occasions, inspected and reported upon technical 
developments overseas. He has taken a prominent part 
in the work of the International Gas Union, of which 
he is an Honorary Secretary, and he was responsible for 


the organization of the Fourth International Gas Con- 
ference in London in 1949. 

Dr. Braunholtz succeeded Mr. J. R. W. Alexander as 
Secretary of the Institution on 21st June, 1937, and, when 
the Gas Research Board was formed in 1939, he was also 
appointed its Secretary and Acting Director. He relin- 
quished these positions with the Gas Research Board 
when Dr. J. G. King was appointed Director and when 
the Board moved to its premises at Beckenham in 1949. 
He was created an O.B.E. in 1948. 


A. G. Higgins, Esq., M.Sc., F.RLC. 


A. G. Higgins, Esq., M.Sc., F.R.LC., the new Secretary 
of The Institution of Gas Engineers, was educated at 
Dulwich College and the University of London of which 
he holds a Master’s degree in Science. He is also a Fellow 
of the Royal Institute of Chemistry, a Fellow and Past 
President of the Illuminating Engineering Society, and a 
Barrister at law. 


Mr. Higgins was appointed Assistant Secretary of the 
Institution on Ist December, 1943, before which he served 
for 14 years with the South Metropolitan Gas Company. 
During this time, he worked in the Central Research 
Laboratories, at the Vauxhall Works of the Company, and 
later in the Distribution Department as Outdoor Lighting 
Superintendent. From 1940 until 1943, he was Works 
Manager of Gas Efficiencies, Limited, a subsidiary of the 
South Metropolitan Gas Company. 


He was for four years a part-time lecturer in Gas Engi- 
neering at the Sir John Cass Technical College, and held 
a Commission in the Home Guard. 


As Assistant Secretary, Mr. Higgins was concerned 
mainly with the technical and educational activities of the 
Institution. He has also been the Secretary, since their 
initiation, of two of the Committees of the International 
Gas Union dealing respectively with New Gas Distribution 
Techniques and the Safe Utilization of Gas in Domestic, 
Commercial and Industrial Installations. 
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Vice-Presidents 
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98th ANNUAL REPORT OF THE 
COUNCIL OF THE INSTITUTION OF 
GAS ENGINEERS FOR THE YEAR 1960-61 
AND ACCOUNTS FOR THE YEAR 1960 


COMMUNICATION No. 587 


98th Annual Report 


The Council of The Institution of Gas Engineers has 
pleasure in submitting its 98th Annual Report for the 
year 1960-61 and the Accounts for the year ended 31st 
December, 1960. 


Standing Administrative Committees of The Institution of 
Gas Engineers 
The membership of the standing administrative Com- 
mittees of Council of The Institution of Gas Engineers at 
the time of submitting this Report is as follows : — 


General Purposes Committee 


H. S. Cheetham (Chairman); T. C. Battersby, M.B.E.; 
A. E. Haffner, Ph.D., B.Sc.; D. D. Melvin; E. M. Edwards; 


Membership 


at 
31st Dec., 
1959 





Honorary Members sis ds 47 
Members... ‘ oe, Satis 1,153 
Associate Members “a ; a 1,663 
Associates .. - a td Pe §28 
Students .. - nde o ~~ 156 





Totals .. ws wat - re 3,547 


J. Burns, G.M., B.Sc., Ph.D.; L. W. Andrew, B.A., B.Sc.; 
F. L. Atkin; W. Hodkinson, O.B.E.; L. J. L. Walker, B.Sc.; 
G. E. Currier, O.B.E. 


Membership Committee 


T. C. Battersby, M.B.E. (Chairman); A. E. Haffner, 
Ph.D., B.Sc.; D. D. Melvin; E. M. Edwards; J. Burns, G.M., 
B.Sc., Ph.D.; H. S. Cheetham; G. E. Currier, O.B.E. 


Finance Committee 


A. E. Haffner, Ph.D., B.Sc. (Chairman); T. C. Battersby, 
M.B.E.; D. D. Melvin; E. M. Edwards; J. Burns, G.M., 
B.Sc., Ph.D.; L. W. Andrew, B.A., B.Sc.; F. L. Atkin; W. 
Hodkinson, O.B.E.; L. J. L. Walker, B.Sc.; H. S. Cheetham: 
G. E. Currier, O.B.E. 


Publications Committee 


H. S. Cheetham (Chairman); T. C. Battersby, M.B.E.; 
A. E. Haffner, Ph.D., B.Sc.; G. E. Currier, O.B.E.; 
J. Burns, G.M., B.Sc., Ph.D.; A. V. Horsfall. 
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or Resigned, 

Transferred 

in or Transferred in 1960 
1960 1960 


House Committee 
D. D. Melvin (Chairman); H. S. Cheetham; T. C. 
Battersby, M.B.E.; A. E. Haffner, Ph.D., B.Sc.; G. E. 
Currier, O.B.E.; W. Hodkinson, O.B.E.; W. Sutcliffe, 
B.Sc.; J. G. Tilley; L. J. L. Walker, B.Sc. 
Library Committee 
A. E. Haffner, Ph.D., B.Sc., (Chairman); G. E. Currier, 
O.B.E.; Chairman, Gas Education Committee (ex officio); 


L. W. Andrew, B.A., B.Sc.; M. Sinclair Gaskill; L. J. 
Clark, B.E.M., M.Sc. 


Membership 


The state of membership of the Institution on 3list 
December, 1960, is set out in the following table, which 
includes the corresponding figures at the end of 1959: — 


Plus Less 
Elected 


Deceased, Membership Increase 
at or 
Struck Off, 31st Dec., 


1,136 

1,742 +79 
538 +10 
159 + 3 


3,621 +74 


The following transfers were made by the Council during 
the year ended 3ist December, 1960: — 


To the Class of Member: 


Bennett, William John, M.Sc. (Reigate). 

Blackwell, George Arthur (Sutton Coldfield). 
Butchart, Joseph (Little Chalfont). 

Chrispin, William (Great Harwood). 

Duignan, David Hubert (Balsall Common). 
Edwards, Roger Snowden, Ph.D., B.Sc. (Harrogate). 
Elles, Harold Charles (Wirral). 

Hanford, Ronald Haydn (Port Talbot). 

Harris, Norman Derrick Burlington (Ewell). 
Johnson, Edward, Ph.D., B.Sc., (Leicester). 

Laming, Frederick George (Orpington). 

Masters, Alfred (London). 

Moss, Lawrence Henry (Johannesburg, South Africa). 
Sharp, Arthur Normanton (Romford). 

Thomas, Norman Haley (Bolton). 

Westbrook, George Alfred (Ilford). 

Woods, Anthony Harry (Liverpool). 















To the Class of Associate Member: 
Broomhead, Harry (Desborough). 
Bushell, Albert (Elland), 
Challiner, Robert William (Birmingham). 
Darrington, Arthur, B.Sc. (Doncaster). 
Levinson, Bernard Victor (Watford). 
Longmore, John James (Essendon, Australia). 
Parker, William Duncan, B.Sc. (London). 
Ramsdale, Brian, B.Sc.(Tech.) (Oldham). 


Obituary 
Anderson, John Lothian. 
Bennett, William Henry. 
Bird, Arthur George. 
Birks, Cyril Douglas. 
Birks, Falconer Moffat. 
Cook, Albert. 
Davies, Daniel Walter. 
Gibbins, Reginald Eric. 
Glover, Ronald Brown. 
Greaves, Louis William Peter. 
Greenacre, John Henry. 
Harston, Vernon Ernest. 
Hems, Harold Richard. 
Herbert, Kenneth. 
Hill, Rowland. 
Howes, Frederick Norman. 
Johnstone, Stephen Cranshaw. 
MacIntyre, John. 
Morton, David. 
Pearson, Cyril Hammond. 
Pullan, Henry Walter. 
Sawers, Thomas Russel. 
Simpson, Thomas William Bamber. 
Smith, Sir Ernest. 
Stephenson, Sir John. 
Stickels, Arthur Morris. 
Walkden, John. 


97th Annual General Meeting 


The 97th Annual General Meeting was held, under the 
Presidency of Mr. D. D. Melvin, M.I.Gas E., of Edinburgh, 
in the Usher Hall, Edinburgh, on 31st May and Ist, 2nd 
and 3rd June, 1960. 

More than 1,350 members, ladies and guests attended the 
Meeting and at the opening session were accorded a civic 
welcome by Bailie Peter McDiarmid, on behalf of the 
Rt. Hon. the Lord Provost of Edinburgh. The visitors 
included Monsieur R. H. Touwaide, Hon.M.I.Gas E., 
Secretary, Association Royale des Gaziers Belges and 
Secretary-General of the International Gas Union; Mr. 
N. R. Jakobsen, M.I.Gas E., President, Danish Gas Asso- 
ciation; Monsieur Y. Quéret, President, French Gas Asso- 
ciation, and Mr. J. van Dam van Isselt, President, Nether- 
lands Gas Association, together with the Secretary of the 
Swiss Gas Association. Members and visitors were wel- 
comed also from Australia, France, Italy, Pakistan, South 
Africa, and the United States of America. 

The undermentioned business was transacted : — 


(a) Officers and Council: 
President 1960-61— 

H. S. Cheetham, M.I.Mech.E., M.I.Chem.E. (London). 
Vice-President, 1960-62— 


A. E. Haffner, Ph.D., B.Sc., M.L.Chem.E., A.R.C.S., 
D.LC. (Southampton), 


Honorary Secretary. 1960-61— 
G. E. Currier, O.B.E., M.I.Mech.E. (Leeds). 
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1960-61 





Auditors, 1960-6/— 


Sir Harold Smith, K.B.E., D.L., M.1-C.E. (London). 
P. D. Davey, F.C.A. (Wood, Drew and Company) 
(London). 


Ordinary Members of Council, 1960-63— 


J. Castle, B.Sc. (Liverpool). 

I.. J. Clark, B.E.M., M.Sc. (London). 

A. V. Horsfall (Birmingham). 

W. Sutcliffe, B.Sc. (Newcastle-upon-Tyne). 


(b) District Members of Council: 
The following were nominated District Members of 
Council for 1960-61 by the District Sections of the In- 
stitution and affiliated District Gas Associations:— 
D. Beavis Edinburgh Scottish Association 
J. K: Cantwell (Wexford) Irish Association 
J. D. Grant, M.A. (London)... British Junior Gas 
Associations’ Joint 
Council 

S. K. Hawthorn (Birmingham) Midland Section 

J. A. Hepworth, B.Sc. (London) London and Southern 


Section 
H. B. Kendrick (Conway) .. Wales and Mon- 
mouthshire Section 
A. H. Nicholson (Manchester) Manchester and 


District Section 


A. C. Rea (Bath) South Western Sec- 


tion 

B. Richardson (Newcastle- 

upon-Tyne) .. .. .. .. North of England 
Section 


E. H. Winch (Cambridge) 
(c) Admittances: 


Twenty-three Honorary Members (including 19 Presi- 
dents of overseas Gas Associations), three Members, 65 
Associate Members and 23 Associates were elected on 31st 
May, 1960. 


(d) Medal Awards: 
The following Medals and Prize were presented : — 


Birmingham Medal, 1960: Awarded to D. T. A. Townend, 
C.B.E., D.Sc., Ph.D., D.L-C., Hon.M.I.Gas E. 


Institution Gold Medal, 1959: Awarded to E. Crowther, 
C.B.E., M.Eng., M.LC.E., M.I.GasE., for paper on 
‘Pressure Storage of Town Gas in a Prepared Under- 
ground Cavity”, read at the 25th Autumn Research 
Meeting of The Institution of Gas Engineers, in London, 
on 18th November, 1959. 


H. E. Jones London Medal, 1959: Awarded to G. S. Cribb, 
M.A., D.LC., A.M.LChem.E., and J. D. F. Marsh, M.A., 
B.Sc., for paper on “ The Removal of Carbon Monoxide 
from Fuel Gases”, read at the 25th Autumn Research 
Meeting of The Institution of Gas Engineers, in London, 
on 18th November, 1959. 


Institution Silver Medal, 1959: Awarded to L. P. Ingram, 
M.B.E., M.Sc., M.I.Gas E. A.R.ILC., and M. J. F. Olden, 
B.Sc., Ph.D., A.R.LC., A.M.IL.Gas E., A.M.I.Chem.E., 
A.M. Inst.F., for paper on “ The Use of Primary Flash 
Distillate in Conventional Carbonizing Plant”, read at 
a Meeting of the South Western Section of The Institu- 
tion of Gas Engineers, at Torquay, on 13th May, 1959. 

Institution Bronze Medal, 1959: Awarded to J. R. Teale, 
A.M.1.Gas E., Assoc.Inst.F., for paper on “ Clearing the 
Air ”, read at a Meeting of the Manchester District Junior 


Association of Gas Engineers at Stretford on 8th April, 
1959. 


Eastern Section 
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William Dieterichs Memorial Prize, 1959: Awarded to J. 
Ellis, A.M.I.Gas E., for paper on “ Industrial Gas in 
Birmingham ”, read at a Meeting of the Midland Junior 
Gas Association on 20th January, 1959. 


(e) Communications: 

The undermentioned Communications were presented 

and discussed : — 

“The Westfield High-pressure Coal-gasification Plant ”’, 
by T. S. Ricketts, M.I.Gas E., Chief Engineer, The 
Scottish Gas Board. (Communication No. 567.) 

“ Gasification at the Isle of Grain”, by C. Stott, M.C., 
B.Sc., M.I.Gas E., M.I.Chem.E., A.M.LC.E., A.R.LC., 
Chief Engineer, South Eastern Gas Board. (Com- 
munication No. 568.) 

“The Architect and the Gas Engineer”, by R. Baden 
Hellard, Dip.Arch., A.R.1.B.A., F.1.Arb., Chairman, 
Joint Cost Liaison Committee of the Royal Institute 
of British Architects and the Royal Institution of 
Chartered Surveyors; Honorary Secretary, Manage- 
ment Committee, Royal Institute of British Architects. 
(Communication No. 569.) 

“The Development of the Industrial Gas Load in 
Scotland”, by A Higgs, M.I.Gas E., M.Inst.F. (Area 
Industrial Gas Sales Development Officer), and R. W. 
Deans, B.Sc., A.M.I.Gas E. (Divisional Industrial Gas 
Sales Officer, Glasgow and Western Division), The 
Scottish Gas Board. (Communication No. 570.) 

“ Coke in a Changing Market’”’, by F. A. Burden, Ph.D., 
B.Sc., A.R.C.S., D.LC., M.LGas E., A.R.LC., Officer- 
in-Charge, Coke Laboratory, Watson House, London 
Research Station, The Gas Council, and D. G. Rose, 
B.Sc.(Econ.), F.S.S., M.IGasE., M.Inst.F., Coke 
Manager, North Thames Gas Board. (Communication 
No. 571.) 

“White Lund—Some Aspects of a New Works”, by 
F. C. Buckley, M.I.Gas E., M.Inst.F., Assistant Group 
Production Engineer, Northern Group, North Western 
Gas Board. (Communication No. 572.) 

“Live Gas”, by Stirling Everard, M.B.E., Manager, 
Market Survey Section, North Thames Gas Board. 
(Communication No. 573.) 


(f) Visits and Social Functions: 
The undermentioned events took place : — 

President’s Luncheon at the North British Hotel, 
Edinburgh. 

Civic Garden Party. 

Reception and Dance. 

Visit to the Westfield Works of The Scottish Gas 
Board. (Two days.) 

Visit to the Granton Works of The Scottish Gas 
Board. (Two days.) 

Visit to the Research and Development Centre and the 
Durie Foundry of Henry Balfour and Company 
Limited, Leven. 

Visit to the B.P. Refinery (Grangemouth), Limited. 

Visit to the Gothic Works, Falkirk, of R. and A. Main, 
Limited. (Two days.) 

Visit to the Clydesdale Steel and Tube Works, 
Bellshill, of Stewarts and Lloyds, Limited. 

Visit to the British Tube Works, Coatbridge, of 
Stewarts and Lloyds, Limited. 

Visit to Burtons Gold Medal Biscuits, Limited, 
Edinburgh. 

Visit to the works of Ferranti, Limited, Edinburgh. 
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Ladies’ Tour of Edinburgh, and Tea and Knitwear 
Display. 

Ladies’ Tour of the Border Country. 

Tour of Loch Lomond and the Trossachs. 


26th Autumn Research Meeting 

The 26th Autumn Research Meeting, being a Special 
General Meeting of the Institution, was held at The Church 
House, Westminster, London, S.W.1, on 15th and 16th 
November, 1960. 

About 1,000 members and guests were present, including 
Monsieur R. H. Touwaide, Hon.M.I.GasE., Secretary, 
Association Royale des Gaziers Belges and Secretary- 
General of the International Gas Union; Monsieur Y. 
Quéret, President, French Gas_ Association, and 
representatives from Belgium, France, Germany and The 
Netherlands. 

The undermentioned business was transacted : — 

(a) Admittances: 

Four members, 47 Associate Members and 22 Associates 

were elected on 15th November, 1960. 
(b) Education Awards: 
Charles Hunt Memorial Medals for 1960 were presented to: 

Michael Joseph Tidd (London); Associate Membership 

Examination—Gas Engineering (Manufacture). 

Kenneth Frost (West Kirby); Associate Membership 

Examination—Gas Engineering (Supply). 
A James Archibald Maclay Memorial Prize for 1960 was 
presented to: 
Robert Stewart Mathers (Maryport)—Gas Technology 
(Supply). 
(c) Communications: 
(i) The undermentioned Communications were presented 
and discussed : — 
37th Report of the Gas Education Committee: 1959-60. 
(Communication No. 576.) 

21st Report of the Chairmen’s Technical Committee: 
1959-60. (Communication No. 577.) 

“The Choice of Subjects for Research and Develop- 
ment”, by Sir Harold Hartley, G.C.V.O., F.R.S., 
Hon.M.I.Gas E. (Communication No. 578.) 


“Combined Town Gas/Fuel Oil Flames for Heating 
Ferrous Metals”, by E. A. K. Patrick, B.Sc., F.R.LC., 
M.I.Gas E., M.1.Chem.E. (Officer-in-Charge), and 
N. G. Patel, B.Sc.(Chem.Eng.) (Chemical Engineer), 
Industrial Laboratory, Watson House, London Re- 
search Station, The Gas Council. (Gas Council 
Research Communicaton GC67.) 

“The Stability of Air Blast Tunnel Burners’, by W. E. 
Francis, B.A., A.M.Inst.F., and M. L. Hoggarth, 
B.Sc., Midlands Research Station, The Gas Council. 
(Gas Council Research Communication GC68.) 


* The Ignition and Control of Tunnel Burners ”, by P. G. 
Atkinson, B.Sc., and R. A. Hancock, Dip.Tech., 
Grad.Inst.P., Midlands Research Station, The Gas 
Council. (Gas Council Research Communication 
GC69.) 


‘* Radio Communications in the Fuel and Power In- 
dustries”, by G. M. Rimmer, M.Sc.(Eng.), 
M.I.Mech.E., M.I.GasE., M.LE.E., M.Amer.LE.E., 
Electrical and Mechanical Engineer, West Midlands 
Gas Board. (Communication No. 579.) 


“The Thermodynamic Study of the Reforming. of 
Hydrocarbons and its Application to Autothermic 















Generators”, by J. Ribesse (Engineer), and C. van 
Maele (Engineer), Distrigaz, S.A., Belgium. (Com- 
munication No. 580.) 
“ An Investigation into the Composition of Ammoniacal 
Liquor. I1I—Improvements in Routine Analysis’, by 
L. Barker, B.Sc., Ph.D., A.R.LC., and N. ° 
Hollingworth, B.Sc., University of Leeds. (Gas 
Council Research Communication GCT70.) 


S5ist Report of the Joint Refractories Research Com- 
mittee: 1959-60. (Gas Council Research Communi- 
cation GC71.) 

““Some Considerations of Gas Making in Terms of the 
National Fuel Situation for the Next 25 Years”, by 
Professor M. W. Thring, M.A., F.Inst.P., F.Inst.F., 
M.I.Chem.E. (Professor of Fuel Technology and 
Chemical Engineering), and C. Hulse, B.Sc.(Birm.), 
Ph.D. (Senior Lecturer, Department of Fuel Techno- 
logy and Chemical Engineering), University of 
Sheffield. (Communication No. 581.) 

“Experiences with Branched-flue and Se-Duct Systems 
for Venting Gas Appliances”, by W. J. Bennett, 
M.Sc., B.Sc.(Eng.), A.M.I.Gas E., and C. H. Purkis, 
B.A., B.Sc. M...GasE., A.M.I.H.V.E., London 
Research Station, The Gas Council; and J. B. Carne, 
B.Sc., and T. T. White, B.Sc., A.R.C.S., Central 
Laboratories, South Eastern Gas Board. (Gas Council 
Research Communication GC72.) 

“The Establishment of a Market for Natural Gas”, 
by Jean Dhuin (Head of Gas Department) and Louis 
Socrate (Head of Technical Service, Gas Department), 
Société Nationale des Pétroles d’Aquitaine, France. 
(Communication No. 582.) 

“An Investigation of Tunnel Burner Noise”, by J. K. 
Kilham, Ph.D., B.Sc., A.R.[LC., E. G. Jackson, Ph.D., 
B.Sc., and T. J. B. Smith, B.Sc., The Joint Research 
Committee of The Gas Council and the University of 
Leeds. (Gas Council Research Communication GC74.) 

(ii) The undermentioned Communication was presented 
without discussion : — 

Report on The Gas Council Research Scholarships: 
1960. (Gas Council Research Communication GC73.) 

(d) Social Function: 

On 15th November, 1960, the Council entertained to 
Luncheon at the Savoy Hotel, London, those respon- 
sible for granting facilities for, or closely interested in, 


the research and education work of the Institution and 
The Gas Council. 


Honours 
The Council has expressed congratulations to the follow- 
ing members of the Institution : — 
Birthday Honours, 1960: 
S. W. Hammond (Eastbourne) created M.B.E. 


New Year Honours, 1961: 
J. A. Drake, J.P. (Ovenden) created C.B.E. 
T. Mervyn Jones, M.A., LL.M. (Cardiff) created C.B.E. 
M. W. Jones, M.A., LL.B. (Esher) created O.B.E. 
W. A. Evetts, M.C. (Bexhill-on-Sea) created M.B.E. 
W. H. White (Sanderstead) created M.B.E. 


Chairmen’s Technical Committee 
The work of the various Technical Committees of the 
Institution during the year 1959-60 is recorded in the 2Ist 


Report of the Chairmen’s Technical Committee (Commu- 
nication No. 577). 
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Codes of Practice Sub-Committee 


The Institution’s representatives on the Council for 
Codes of Practice and on the Committees for Codes 
of Practice for Buildings and for Codes of Practice for 
Mechanical Engineering have continued throughout the 
year to collaborate with the representatives of other pro- 
fessional Institutions concerned with codes of practice. 


Mr. J. E. Davis, O.B.E., has resigned from the Council 
for Codes of Practice, upon which he had represented The 
Institution of Gas Engineers for the full period of six 
years permitted by the constitution of the Council, and 
the thanks of the Institution have been expressed to him 
for his valuable services in this capacity. Dr. F. J. Eaton, 
B.Sc., has been appointed to succeed Mr. Davis on the 
Council for Codes of Practice. 


The original codes of practice relating to domestic and 
commercial utilization of town gas were mostly prepared 
in 1946 and 1947. They have proved to be most valuable 
documents and have been widely used. There have been, 
however, since the time of their publication, important 
developments in the utilization of gas, particularly, for 
example, in connexion with space heating, whether by 
central heating using small-bore hot water circulating sys- 
tems or ducted warm air, and with the development of 
shared flues. 


It has accordingly been essential for most of the codes 
to be rewritten. The Drafting Panels, with the exception of 
Panel A, whose code on “ Gas Service Pipes” was revised 
in 1957, and Panel C, whose code on “ Gas Lighting for 
Single-family Dwellings ” it is not felt necessary to revise, 
have been actively engaged in this work throughout the 
year. The revision of codes of practice of this nature, 
involving as it must a wide circulation for comment, is a 
lengthy procedure, but the revision of most of the codes 
is now nearing completion. The code dealing with the 
“Installation of Gas Appliances for Laundering and 
Ancillary Domestic Purposes ” was published in November, 
1960. 


The membership of the Institution’s Codes of Practice 
Sub-Committee has been widened to include representation 
of all Area Gas Boards. This has been of great assistance 
to the Sub-Committee when considering draft codes pre- 
pared by the Panels. 


The Panels have also been helped in their work by the 
liaison established a few years ago with the architectural 
organizations in Great Britain. The co-operation of the 
London County Council and of the Building Research 
Station in connexion with the work of the Panel on Flues 
for Gas Appliances, has also been much appreciated. 


Gas Distribution Committee 


The Committee has continued throughout the year, with 
the co-operation of the Area Gas Boards, to collect and 
collate data relating to the fracture of cast iron mains. In 
this connexion, the Committee was privileged to study a 
report of an independent survey undertaken by Mr. J. 
Power under the direction of the Gas Council’s Scientific 
Adviser, Sir Charles Ellis, F.R.S., and was interested to 
note that this survey has confirmed many of the points 
to which the Committee drew attention in its report to The 
Gas Council in January 1958. The complex relationship 
between age and fracture is of particular significance in 
this connexion. There is now ample evidence to refute 
any suggestion that age alone provides a guide to the need 
for re-laying. The Committee is now studying more closely 
some of the matters referred to in the report by Sir Charles 
Ellis and Mr. Power, particularly in regard to the potential 
value of mains and service surveys. 
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The 21st Report of the Chairmen’s Technical Committee 
contains, as Supplement 1, a further interim report of a 
Panel, appointed by the Committee, to consider the 
external protection of steel service pipes. 

The Committee is also closely studying the development 
of plastic materials. These are widely used for gas service 
pipes in countries where natural gas is distributed, but 
most types of plastic material are susceptible to attack 
by aromatic hydrocarbons. This imposes some limitation 
on the use of plastic pipes for distributing manufactured 
gas, but, once these difficulties are overcome, it is felt that 
their use will probably be rapidly extended. 


The Cast Iron Pipes Liaison Committee has prepared 
a memorandum, entitled ‘Recommendations for the 
Transportation, Handling and Storage of Cast Iron Pipes”, 
which has been published as a separate Communication 
(No. 575) of the Institution. 


Gas Works Effluents Committee 


The Institution's Gas Works Effluents Committee is 
concerned primarily with technical developments and prob- 
lems associated with the disposal of gas works effluents. 
Research on liquor effluent disposal is co-ordinated by 
the Ammonia Effluents Sub-Committee of the Joint 
Research Committee of The Gas Council, while com- 
mercial and legal implications are dealt with by The Gas 
Council’s Liquor Effluents Committee. Close liaison has 
been maintained between these three Committees through- 
out the year. 

A Sub-Committee appointed to investigate and report 
upon the various processes that have been installed in recent 
years for the biological purification of gas works effluent 
in the absence of sewage, has made visits to a number of 
plants in different parts of the country and is now prepar- 
ing its report to the Committee. 


The co-operation that this Sub-Committee has received 
from the various organizations concerned is much ap- 
preciated by the Institution. 


Gas Works Safety Rules Committee 


The Committee was pleased to welcome two members 
appointed by The Coke Oven Managers’ Association at 
the invitation of the Council.of the Institution. One, Mr. 
F. Illingworth, B.Sc., is a coke oven manager from the coal 
industry, while the other, Mr. H. J. Victory, B.Sc., is 
from the steel industry; both are Members of the Institu- 
tion. The I.G.E. Safety Recommendations have been 
adopted extensively by the coking industry, and it will be 
of great assistance to the Committee to have the views of 
that industry when considering recommendations concern- 
ing safety. 

The 21st Report of the Chairmen’s Technical Committee 
contains a number of supplements relating to new safety 
recommendations prepared by the Committee and to 
revisions of existing regulations. These include : — 

(1) Safe Access to Bunkers and Hoppers. 

(2) Memorandum won Precautions to be observed in the 
Handling of Catalysts that have been used in the 
Gasification of Heavy Petroleum Fractions. 

(3) Amendments to I.G.E. Safety Recommendation G17 
(Recommendations for Gasholders). 

(4) Amendments to I.G.E. Safety Recommendation M6 
(amended)}—Model Specification for Platforms, 
Ladders and Stairways to Provide Means of Access 
to Plant. 

(5) Amendments to I.G.E. Safety Recommendation P6— 
Guarding of Tar Separators. 

The amendments included in (3) to (5) above are con- 
sequent upon the requirements of the Factories Act, 1959. 
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In addition, reference is made in Communication No. 577 
to an amendment to M9 (Memorandum on Installations 
for the Use of Light Petroleum Distillates in Low-pressure 
Gasification Plants), to cover the unloading of such 
distillates from rail tankers or ships.’ 


The Council has approved a revision, prepared by the 
Committee, of 1.G.E. Safety Recommendation M4 (Code 
of Practice for Safe Opening of Gas Works Plant), which 
is now available for inclusion in the L.G.E. Safety Recom- 
mendations and will also be published as a Supplement 
to the 22nd Report of the Chairmen’s Technical Committee. 


A small Panel appointed by the Committee is collecting. 
and exchanging information on the hazards associated with 
the production, storage and use of liquid or gaseous oxy- 
gen at gas works. ‘ 

The consideration of the circumstances under which 
accidents occur at gas works is an important part of the 
work of the Committee, and in this it is very greatly helped 
by the detailed information supplied to it by the Area 
Gas Boards. This assistance is gratefully acknowledged. 


Meters Committee 


The Meters Committee of the Institution is a joint Com- 
mittee upon which the Area Gas Boards and the manu- 
facturers of gas meters are represented. Its terms of 
reference comprise the consideration of all technical 
matters relating to gas meters, and it has throughout the 
year collaborated with the Committees concerned with gas 
meters, including the Technical Committee of the Watson 
House Centre and the Meter Section of the Society of 
British Gas Industries. 


Most of the work upon which the Committee is currently 
engaged is of a long-term investigational character and is 
being undertaken mainly by two Sub-Committees dealing 
respectively with the standardization of dimensions of 
small-cased meters and with meter performance with par- 
ticular reference to the factors contributing to the failure 
of meters in service. In connexion with the work of the 
latter Sub-Committee, considerable assistance has been 
given by the Area Gas Boards in collecting data in a pre- 
scribed form as to the reasons why meters are brought in 
for repair over a specified period of time. This enquiry 
is being followed, again with the co-operation of the Area 
Gas Boards and the meter manufacturers, by a further 
detailed enquiry on similar lines in relation to “ indate” 
meters, i.e., meters that are brought in from the district 
and returned to the manufacturers while still within the 
guarantee period. 


It is appreciated that these investigations have imposed 
a considerable amount of additional work on the Area 
Gas Boards, but it is hoped that the data collected, when 
statistically analysed, may provide sufficient worth-while 
information to have justified the enquiry. 

Another investigation is being undertaken by the Area 
Gas Boards, in collaboration with the manufacturers, in 


regard to the performance of industrial meters at overload 
conditions. 


Committee on Unaccounted-for Gas 


The Committee on Unaccounted-for Gas was appointed 
by the Council in October, 1959, “ to study the problem of 
unaccounted-for gas in all its aspects and to recommend 
ways of reducing it”. It has had seven meetings since its 
initiation and is collecting useful information on possible 
sources of unaccounted-for gas. It is also considering 
proposals for a large-scale investigation into conditions of 
measurement of temperature and pressure in domestic 
meters. This is intended as a means of checking the 
formula, proposed in earlier reports of the Institution on 














unaccounted-for gas, for reducing to comparable conditions 
of temperature and pressure gas made, as registered by 
station meters, and gas sold, as measured by consumers’ 
meters. 


Ad hoc Committee on Electrical Bonding 


Previous reports of the Council, and the 18th, 19th, 20th 
and 21st Reports of the Chairmen’s Technical Committee, 
have contained accounts of the work of the ad hoc Com- 
mittee on Electrical Bonding. The Committee’s recom- 
mendations in regard to the common bonding of gas, 
water and electricity supplies have been accepted by the 
Council and subsequently by The Gas Council, and are the 
subject of negotiations that have been taking place between 
representatives of the Institutions of Electrical, Gas and 
Water Engineers. The representatives of The Institution 
of Water Engineers have indicated their general acceptance 
of the ad hoc Committee’s recommendations and the 
representatives of The Institution of Electrical Engineers 
are now making enquiries throughout the country as to 
current practice and the effect thereon of adopting the pro- 
posed recommendations. It is hoped that the results of 
these enquiries will shortly be available for the considera- 
tion of the representatives of the three Institutions. 


Education 


The 37th Report of the Gas Education Committee 
(Communication No. 576), which was presented and dis- 
cussed at the 26th Autumn Research Meeting, contains an 


account of the educational work of the Institution for the 
year 1959-60. 


District Gas Education Committees 


The District Gas Education Committees have continued 
throughout the year to co-operate with the education 
officers of the Area Gas Boards, with local education 
authorities and with the Regional Advisory Councils for 
Further Education in the promotion and furtherance of 
technical education in the gas industry. 


Teachers’ Course 


The Ministry of Education, in collaboration with The 
Institution of Gas Engineers, arranged a Short Course for 
Teachers of Gas Fitting, at the Southampton Technical 
College, from 17th to 23rd July, 1960. Residential facili- 
ties were kindly provided by the University of 
Southampton at Connaught Hall, one of the University’s 
halls of residence. The course was held under the direc- 
tion of Mr. F. Caunce, H.M.I., who was assisted by Mr. 
A. W. Doyle, H.M.I., Mr. S. G. Lawrence, H.M.I., and 


Dr. D. Ridge, H.M.I. Forty-two teachers attended the 
course. 


In view of the proposed changes in the curriculum for 
the examinations of the City and Guilds of London In- 
stitute in Gas Fitting, whereby separate examinations in 
the so-called “ancillary subjects” of engineering science, 
engineering drawing and mathematics are to be abolished 
and the subject matter is to be included in the syllabus for 
the main subject, the emphasis of the course was placed 
upon teaching techniques with particular reference to the 
teaching of craft science. Southampton Technical College 
was selected as the centre since it has a nationally accepted 
reputation for the teaching of craft science. 


A considerable part of the time available was devoted 
to the giving of short lectures or demonstrations by 
members of the course on subjects selected by ballot at the 
beginning of the course. This was an innovation that the 
organizers felt was very worth-while, but it was apparent 
from the final discussion that some of the members of the 
course considered this aspect had been over emphasized 
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and they would have preferred more lectures {rom 
specialists in teaching methods and techniques. 

The course was opened by Dr. A. E. Haffner, B.Sc., 
Chairman of the Gas Education Committee, who, as a 
Vice-President of the Institution and a Member of the 
Southern Gas Board, was deputizing for the President (Mr. 
H. S. Cheetham) and the Chairman of the Board (Mr. 
C. H. Leach, M.A.) in their unavoidable absence. 


The Institution acknowledges its indebtedness to the 
officials of the Ministry of Education, the Principal, Head 
of the Building Department, and Staff of the Southampton 
Technical College, the Warden of Connaught Hall, and the 
Chairman, Members and officers of the Southern Gas 
Board for their collaboration in the arrangements made 
for the course. 

Arrangements are being made for a course for Teachers 
of Gas Technology to be held at the School of Agriculture, 
Houghall, Durham, on 16th to 22nd July, 1961. 


Sandwich Courses in Gas Engineering 


Sandwich courses in Gas Engineering have now be- 
come established as an appropriate means of training and 
educating student engineers and are employed by all Area 
Gas Boards. Courses are currently being conducted at the 
Royal Technical College, Salford, the College of 
Technology, Birmingham, Enfield Technical College and 
Westminster Technical College. In Scotland, a course on 
the sandwich principle leading to the Associateship of the 
Heriot-Watt College, Edinburgh, is used by The Scottish 
Gas Board for its student engineers. 

Arrangements have been made for the appointment by 
the Colleges of external assessors nominated by the In- 
stitution, all of whom serve also on the Board of Examiners 
of the Institution. The Institution relies upon these 
assessors to ensure that the standards of the examinations 
set by the Colleges and by the Board of Examiners are 
comparable. Theirs is an onerous duty requiring constant 
vigilance, and the Institution acknowledges with gratitude 
the excellent work they do. Success in approved Sand- 
wich Courses is accepted by the Institution as satisfying 
the examination requirements for Graduateship or Associate 
Membership, according to the conditions of entry and 
length of the course. 

The importance of organized practical training, which 
is an essential feature of a Sandwich Course, cannot be 
over-emphasized. The Gas Education Committee has 
given considerable attention to the matter in recent years 
and appointed an ad hoc Sub-Committee to prepare a 
model scheme of practical training covering a five-year 
apprenticeship and incorporating a Sandwich Course. This 
scheme was approved by the Committee and the Council 
and was published as an Appendix to the 37th Report of 
the Gas Education Committee. 


Woodall-Duckham Educational Fund 


In 1958 two engineers, Mr. A. R. Bovington, B.Sc., and 
Mr. W. E. Dobson were awarded grants from the 
Woodall-Duckham Educational Fund, which enabled them 
to attend Summer Courses at the Institute of Gas 
Technology, Chicago. Two more engineers, Mr. G. B. 
Scott and Mr. A. Yates, attended similar courses in 1960, 
and they, like their predecessors, have, since their return, 
lectured to a number of the Junior Gas Associations. All 
these young men have acquitted themselves excellently and 
it is manifest that, in providing them with a good op- 
portunity of widening their experience and knowledge, the 
Fund has been wisely applied. 

Lectures for Young People 

Every Christmas, a series of lectures for young people, 

on subjects relating to gas engineering, is arranged at 
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various centres by the Institution and its District Sections 
or Affiliated Associations, with the active co-operation of 
the Area Gas Boards. Detailed accounts of these 
lectures were given in the Journal of the Institution for 
February and March, 1961, from which it is apparent that 
they may rightly be regarded as constituting one of the 
more important educational activities of the Institution, 
the value to the gas industry of which, although difficult 
accurately to assess, must be very considerable. 
The following lectures were given at the Christmas 
period: — 
14th December, 1960.—‘ Harnessing the Flame”, by Mr. 
J. A. Prigg, B.Sc., at Middlesbrough, under the 
auspices of the North of England Section. 
19th December, 1960.—‘ Harnessing the Flame”, by Dr. 
F. J. Eaton, B.Sc., at Edinburgh, under the auspices of 
the Scottish Association of Gas Managers. 
28th December, 1960.—‘* Flame and Combustion”, by Dr. 
B. H. Holland, M.Sc., at Manchester, under the 
auspices of the Manchester and District Section. 
2nd, 3rd and 4th January. 1961.—‘* Flame”, by Mr. W. F. 
Thorne, B.Sc., A.R.LC., at Oxford, under the auspices 
of the London and Southern Section. 
3rd January, 1961.—‘* The Production of Fuel Gases”, by 
Mr. C. H. Lewis, M.Sc., London, under the auspices 
of The Institution of Gas Engineers. 
4th January, 1961.—‘* Flame and Combustion”, by Dr. 
B. H. Holland, M.Sc., at Liverpool, under the auspices 
of the Manchester and District Section. 
13th January, 1961.—“ Flame”, by Mr. J. E. Cooper, 
B.Sc., at Birmingham, under the auspices of the 
Midland Section. 
18th January, 1961.—‘ Flame”, by Mr. J. E. Cooper, 
B.Sc., at Derby, under the auspices of the Midland 
Section. 


Short Residential Refresher Courses for Engineers 

Acting upon a suggestion put to the Council by Mr. 
W. K. Hutchison, C.B.E., the Institution conducted a 
Refresher Course for Station and Deputy Station 
Engineers, at Pembroke College, Oxford, from 3rd to 9th 
April, 1960. The purpose of the course was to provide 
an opportunity for works engineers to acquire information 
and to exchange experience on current developments in 
the production and purification of gases used for town 
supply. y 

The undoubted success of this course was unanimously 
acclaimed by all who had anything to do with it, whether 
as a lecturer, member of the course, or organizer, and the 
Council has teen encouraged to arrange a similar course 
for senior distribution engineers. This will be held at 
Pembroke College, Oxford, from 9th to 13th April, 1961. 
Training in Engineering 

The Institution was pleased to be invited to collaborate 
with the Area Gas Boards in selecting engineers to attend 
a four weeks’ course in electrical and mechanical engineer- 
ing conducted by W. H. Allen, Sons and Company, 
Limited, at their Bedford Works in November, 1960. 
The Institution Examination 

In October, 1962, the current Associate Membership 
Examination will be superseded by the Institution Examina- 
tion, which provides for specialization in either Gas Pro- 
duction or Gas Distribution or Gas Utilization. The 
regulations governing this examination were published in 
February, 1961. (Communication No. 585.) 


With the development of Sandwich Courses, it is to be 
expected that the number of candidates for the Associate 
Membership Examination will decrease. Nevertheless, 
there were 58 candidates for the examinations: in the 
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session 1959-60, compared with 68 in the previous session. 
The general standard was comparable and there were a 
few very good candidates for the Charles Hunt Memorial 
Medals, both of which were awarded. 


Diplomas in Gas Engineering 

There was no candidate in 1960 for the Institution’s 
Diploma in Gas Engineering, and no candidate has entered 
for 1961, which, in accordance with the revision of the 
Education Regulations, is the last year of the examination. 
Gas Salesmanship and Consumer Service 

There was a slight drop in 1960 in the number of candi- 
dates for the examination in the Principles and Practice of 
Gas Salesmanship, there being 113, compared with 126 
in 1959, but this has been more than offset by a record entry 
of 180 candidates for 1961. 


It is pleasing to record that the general improvement in 
standard noted in 1959 was maintained in 1960. 


Revised regulations for the Certificate in Gas Salesman- 
ship and Consumer Service were published in January, 1961 
(Communication No. 584). The first examination to be 
conducted under these revised regulations will be held in 
May, 1962. 


City and Guilds of London Institute 

The 97th Report of the Gas Education Committee in- 
cludes reports also of the examinations of the City and 
Guilds of London Institute in Gas Technology (Manu- 
facture) and (Supply) and in Gas Fitting. 


Institution Gas Research Fellowship 


The Fellowship, which is tenable in the University of 
Leeds, is at present vacant. 


Ninth Arthur Duckham Research Fellowship 


The Ninth Arthur Duckham Research Fellowship has 
again been extended, for a further six months from Ist 
November, 1960, to allow Mr. J. H. Elliott, M.Sc., to con- 
tinue the investigations into the réle of catalysts in the 
gasification and reforming of petroleum products, which 
he is conducting under the direction of Professor A. L. 
Roberts (Livesey Professor) in the laboratories of the 
Houldsworth School of Applied Science in the University 
of Leeds. 


From 20th June to 15th July, 1960, Mr. Elliott took part 
in a General Course on Radioactive Studies at the Isotope 
School, Wantage, to extend his knowledge of radioisotopes, 
which are being used increasingly in research and 
technology. 


Third Dempster Travelling Fellowship 


During a tour of about three months from the end of 
April to July, 1960, Mr. E. Thornton, M.Sc., as Third 
Dempster Travelling Fellow, visited France, Italy, Swit- 
zerland, Germany and Holland to study methods of 
increasing the utilization efficiency of gas in industrial 
processes. The Institution Council records its grateful 
appreciation of all the assistance rendered to Mr. Thornton 
by the officers of the Gas Associations and the officials of 
the various undertakings in these countries in connexion 
with this study tour. 


Scholarships 


The combined William Cartwright Holmes and. the 
Corbet and Henry Woodall Scholarships in Gas Engineer- 
ing, tenable at the University of Leeds, and awarded to 
Mr. A. E. Evans (Bristol), have been renewed for. a third 
year. 


















The Benevolent Fund of The Institution of Gas Engineers 


The Annual Report of the Committee of Management 
of the Benevolent Fund of The Institution of Gas Engineers 
for the year 1960-61, and Accounts for the year 1960, will 
be published and sent to contributors and to other members 
of the Institution prior to the Annual General Meeting of 
Contributors on 16th May, 1961. 


The decline in the percentage of the members of the 
Institution contributing to the Fund continued in the past 
year from 53-1 to 52:9. In view of the steadily rising cost 
of living, members are urged to consider making some 
contribution, however small, to the Benevolent Fund, from 
which, as will be seen from the Accounts, substantial sums 
are paid to necessitous dependants. Members paying the 
standard rate of income tax are also encouraged to com- 
plete a Deed of Covenant, thereby increasing their contribu- 
tion to the Fund at no extra cost to themselves. The appro- 
priate forms can be obtained on application to the 
Honorary Secretary of the Fund. 


District Sections and Affiliated District Gas Associations 


The President, Vice-President and Secretary of the 
Institution have continued to maintain personal contact 
with the members and activities of the District Sections, 
the Gas Associations in Scotland and Ireland, and the 
Junior Gas Associations, by attending and speaking at a 
number of their meetings. 


It is noted with pleasure that as from September, 1961, 
the Scottish Association of Gas Managers will become the 
Scottish Section of the Institution. 


Six of the District Sections were privileged, at the end 
of January and beginning of February, 1961, to be visited 
by Monsieur R. Odier (Gaz de France), who presented a 
paper, illustrated by slides and a film, on “Current 
Developments of the Gas Industry in France ” (Communi- 
cation No. 586). The Institution greatly appreciates the 
time and energy devoted by Monsieur Odier to the prepar- 
ation and presentation of his paper and the cordial and 
helpful co-operation of Gaz de France, the Scientific Office 
of the French Embassy in London, and all concerned with 
the organization of his visit. 

The resignation of Mr. J. D. Grant, M.A., as Chairman 
of the British Junior Gas Associations’ Joint Council is 
reported with regret. Mr. T. W. Pickthall (Bury) has been 
elected as his successor, and from January 1961 has repre- 
sented the Joint Council on the Council of the Institution. 


International Gas Union 
The Institution has continued to be represented on the 
Council of the International Gas Union by Mr. W. K. 
Hutchison, C.B.E. (London), who is a Vice-President of 
the Union, and Dr. J. Burns, G.M. (London). Dr. 
‘W. T. K. Braunholtz, O.B.E., continues to serve as an 
IHonorary Secretary of the Union. 
The following represent the Institution on the standing 
Committees of the International Gas Union: 
Committee on Harmonization of Essential Clauses in 
the Specifications for Stamping Gas Appliances— 
Mr. L. V.. Andrew. 
Mr. F. Lake. 


Vocabulary Committee— 

Dr. W. T. K. Braunholtz, O.B.E. 
Committee on Statistics— 
Mr. C. Johnson. 
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Committee for Study of New Gas Distribution 
Techniques— 

Mr. W. K. Hutchison, C.B.E. (Chairman). 
Dr. J. Burns, G.M. 

Mr. D. L. Copp. 

Mr. A. G. Higgins (Secretary). 

(Mr. D. L. Copp serves also on a panel working under 
the egis of the Committee to prepare model safety 
standards for long-distance transmission pipelines, 
based on the codes existing in the United States of 
America and the Union of Soviet Socialist 
Republics.) 


Committee for Study of the Interchangeability of 
Gases— 
Mr. G. H. Fuidge. 
Mr. J. A. Prigg. 
Committee on Safety Conditions in Domestic, Com- 
mercial and Industrial Gas Installations— 
Mr. G. E. Currier, O.B.E. (Chairman). 
Mr. L. W. Andrew. 
Mr. A. G. Higgins (Secretary). 
This Committee has appointed two working parties, 
dealing with 
(a) gas composition in relation to its safe utilization, 
(b) odorization of gas. 


Mr. W. B. S. Newling and Mr. J. A. Prigg represent 
the Institution on (a) and (5) respectively. 


The President (Mr. H. S. Cheetham), Dr. J. Burns, G.M., 
Dr. A. E. Haffner, and the Secretary (Dr. W. T. K. 
Braunholtz, O.B.E.) were privileged to attend, in August, 
1960, special meetings of the Council of the International 
Gas Union in Moscow and Leningrad. They were warmly 
welcomed by the President of the Russian Gas Association 
(Mr. A. Sorokin) and his colleagues, and were able to see 
and hear about the rapid strides of the gas industry in 
Russia in the last few years due to the discovery of vast 
quantities of natural gas in that country. 


The Council of the International Gas Union held meet- 
ings in London on 20th to 22nd March, 1961. About 30 
members attended, representing Belgium, Czechoslovakia, 
Denmark, France, Germany, Great Britain, Holland, Italy, 
Rumania, Sweden, Switzerland and the U.S.S.R. Business 
sessions were held at the headquarters of The Institution 
of Gas Engineers and of the Federation of British Indus- 
tries. The members and ladies were received officially at 
Lancaster House by the Minister of Power, on behalf of 
H.M. Government. The programme also included a 
luncheon and a visit to the “ Ideal Home ” Exhibition (both 
as guests of the Institution) and a dinner (as guests of The 
Gas Council). The ladies were also conducted by Mr. 


J. T. Price, M.P., personally on a tour of the Houses of 
Parliament. 


8th International Gas Conference 


A large British delegation, led by the President of the 
Institution, is planning to participate in the 8th Inter- 
national Gas Conference, to be held in Stockholm from 
28th to 30th June, 1961. Two reports contributed by The 
Institution of Gas Engineers, and three individual papers 
by members of the Institution (see 97th Annual Report, 
p.18) are among the papers to be presentéd and discussed 
at the Conference. 


Industrial Gas Development Committee 


The Institution continues to be represented by the Secre- 
tary on the Industrial Gas Development Committee of The 
Gas Council. 
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Parliamentary and Scientific Committee 


The institution of Gas Engineers is represented by the 
President and Secretary on the General Committee of the 
Parliamentary and Scientific Committee, a non-party body 
formed with the object of providing a permanent liaison 
between scientific bodies and Members of both Houses of 
Parliament. Frequent meetings of the Committee are held 
for the presentation and discussion of addresses by eminent 
specialists in the various fields of science and technology. 


The Committee has also taken an active part in con- 
nexion with the Government’s Rating and Valuation Bill, 
at present before Parliament, under which the Institution 
would enjoy substantial relief in the payment of rates. 


The Royal Society 
On behalf of the Institution, the President (Mr. H. S. 
Cheetham) presented a congratulatory address to The 
Royal Society at a special meeting held on 19th July, 1960, 
to mark the tercentenary of the Society. 


The Institution of Chemical Engineers 


The Council of the Institution accepted an invitation 
from The Institution of Chemical Engineers to participate 
in a joint meeting in the Lecture Theatre of The Royal 
Institution on 22nd March, 1961, for the purpose of 
discussing “Some factors in the safe operation of air 
separation plants”. The subject was opened by Dr. J. B. 
Gardner, and an excellent discussion followed. 


The Coke Oven Managers’ Association 


A Joint Meeting of The Institution of Gas Engineers, 
The Coke Oven Managers’ Association, and the British 
Coke Research Association was held at The Church House, 
Westminster, on 2nd November, 1960, when a paper on 
“The Coke Oven: Retrospect and Prospect” was pre- 
sented by D. T. Barritt, B.Sc. (Joint Managing Director), 
and V. Robinson, M.A. (Personal Technical Assistant to 
Joint Managing Director), Simon-Carves Limited, and dis- 
cussed. 


Symposium on Corrosion 


A Symposium on Corrosion was held at the Birmingham 
College of Technology on 22nd and 23rd September, 1960, 
under the auspices of The Institution of Gas Engineers, the 
Corrosion Group of the Society of Chemical Industry, and 
the Birmingham College of Technology. The Symposium, 
which was most successful, was attended by more than 200 
people. 


Public Works and Municipal Services Congress and 
Exhibition 

The President of the Institution (Mr. H. S. Cheetham) 
presided at the Institution’s session of the above congress, 
which was held at Olympia, London, on the afternoon of 
Monday, 14th November, 1960. The following two papers, 
sponsored by the Institution, were presented and 
discussed : — 

“Gas and Coke Space and Water Heating Services in 
Houses and Flats—Harlow New Town”, by W. H. 
Welch, A.M.1.Gas E. 

“ Unusual Engineering Problems Encountered in Laying 
Gas Pipelines ”, by F. Bell, B.Sc., M.I.Gas E. 


The Institution of Fire Engineers 


The Annual Conference of The Institution of Fire 
Engineers was held at Bournemouth on 26th to 28th Sep- 
tember, 1960. Mr. A. Simmons (Southampton) attended 
as representative of The Institution of Gas Engineers. 
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Royal Society for the Promotion of Health 

The Annual Health Congress of the Royal Society for 
the Promotion of Health was held at Torquay on 25th to 
29th April, 1960, at which a paper on the use of modern 
gas equipment in blocks of flats and other large buildings 
was presented by N. R. Junkison and D. R. Wills, B.Sc. In 
addition to these authors, the Institution was also repre- 
sented by Mr. A. C. Rea (Bath). 


Royal Society for the Prevention of Accidents 
The National Safety Congress 1960 of the Royal Society 
for the Prevention of Accidents was held in London on 
18th to 20th October, 1960. The Institution was officially 
represented by Mr. A. V. Horsfall (Birmingham) at the 
session devoted to “ Home Safety—Accidental Poisoning ”’. 


British Conference on Automation and Computation 

The three Groups comprising the British Conference on 
Automation and Computation have recently been amal- 
gamated and the Institution is represented on the new 
Council by Mr. L. J. Clark, B.E.M., M.Sc. (London) and 
the Secretary (ex officio). 


National Society for Clean Air 
A short paper, on the special conversion units installed 
at Bradford and elsewhere for the conversion of coal ranges 
to the use of coke, by J. Baxendale (North Eastern Gas 
Board), was presented, on behalf of the Institution, at the 
Conference of the National Society for Clean Air held at 
Harrogate on Sth to 7th October, 1960. 


Overseas Gas Associations 

Representatives of The Institution of Gas Engineers have 
attended during the past year the Annual General Meetings 
of the Austrian, Danish, Netherlands and French Gas 
Associations. 

At a Convention, sponsored by the National Gas Asso- 
ciation of Australia, the Australian Gas Institute and the 
New South Wales Institute of Gas Engineers, held in 
Sydney, N.S.W., on 17th to 20th October, 1960, the Institu- 
tion was represented, in the unavoidable absence of the 
President, by Mr. J. F. West. A recorded message of greet- 
ing from the President, on behalf of the Institution, was 
delivered at the opening session and received with 
acclamation. 


Groups of Professional Engineers 
The Council has welcomed a suggestion for the forma- 
tion of overseas Joint Groups of members of professional 
bodies, put forward by the Institutions of Civil, of 
Mechanical and of Electrical Engineers, acting together. 
Particulars of these Groups will be given in the Institution 
Journal from time to time. 


Royal Charter and By-Laws 

Her Majesty The Queen has graciously approved the 
grant to The Institution of Gas Engineers of a Supplemen- 
tal Charter embodying the amendments agreed by Cor- 
porate Members at the 96th Annual General Meeting in 
1959. Amendments to the By-Laws, in accordance with the 
Resolution of Corporate Members at that Meeting, have 
been approved by the Privy Council. 

A copy of the revised Royal Charter and By-Laws, 
which came into operation on Ist January, 1961, has been 
sent to every member of the Institution. 


Council and Committee Meetings 


One hundred and sixteen meetings of the Council and 
Committees of the Institution have been held during 
1960-61. 
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The Council much appreciates the continued support of 
the members of its Committees, and is grateful to The Gas 
Council and Area Gas Boards for their co-operation. 


Retirement of Secretary 

Members will have learned with regret that, at the con- 
clusion of the 98th Annual General Meeting, Dr. W. T. K. 
Braunholtz, O.B.E., M.A., F.R.I.C., will retire from the 
Secretaryship of The Institution of Gas Engineers. From 
the commencement of his service with the Institution on 
Ist January, 1935, Dr. Braunholtz has never spared him- 
self in his endeavour to develop and maintain a particu- 
larly high standard in the performance of his duties, 
greatly to the benefit of the Institution. In his work, and 
especially in connexion with the International Gas Union, 
Dr., Braunholtz’s ability and wide experience, together with 
his charming manner, have won for him the admiration 
of us all. 

The Council has appointed Mr. A. G. Higgins, M.Sc., 
Barrister-at-Law (Assistant Secretary), to the post of 
Secretary as from 20th May, 1961. Mr. Higgins joined the 
Institution as Assistant Secretary on Ist December, 1943. 

Mr. J. R. Davidson, B.Sc., was appointed by the Council 
as Assistant Secretary with effect from Ist January, 1961. 


Institution Journal 

The first issue of the new monthly Journal of The 
Institution of Gas Engineers was published on Ist January, 
1961. The Journal is being sent to all members of the 
Institution, free of charge, and includes all matter pre- 
viously contained in the Transactions and Bulletin. In 
addition, it is hoped to allocate an increased amount of 
space to the activities and papers of the District Sections 
and affiliated Associations, including the Junior Gas 
Associations. 

The financial success of the Journal is dependent upon 
the inclusion of advertising matter, which is being kept 
separate from textual matter to facilitate eventual binding. 

Apart from the inherent desirability of the Institution 
publishing its own Journal, in company with its kindred 
professional Institutions, the Council anticipates that this 
project will cover an increasing proportion of the present 
very heavy costs of printing. The relief that this contri- 
bution will make to the Institution funds should improve 
the Institution’s financial position sufficiently to avoid, at 
least for the immediate future, the necessity for considering 
an increase in membership subscription rates. 


Transactions 
Volumes 106 (1956-57) and 107 (1957-58) of the Tran- 
sactions have been despatched to all members of the 
Institution entitled to receive them. The last two volumes 
of Transactions, 108 and 109, are in active preparation. 
The Transactions will terminate with Volume 109 
(1959-60). 


British Standards Institution 
The Institution is represented on many Technical Com- 
mittees of the British Standards Institution dealing with 
matters relating to, or closely allied to, the gas industry. 
The Council desires to express its appreciation to its 
representatives for the time and effort devoted to this work 
on behalf of the Institution and the industry. 


The Science Library, Science Museum 

The Institution of Gas Engineers is accorded the privi- 
lege of borrowing books from The Science Library. Any 
member who wishes to borrow books from The Science 
Library may do so by applying to the Secretary of the 
Institution, who will issue the necessary requisition. Books 
may be borrowed for a period not exceeding 15 days. 

Books may also be borrowed by the Institution from the 
National Central Library, through the Association of 
Special Libraries and Information Bureaux, of which the 
Institution is a member. 


Library 
Special acknowledgment is made to the following donors 

to the Institution Library of copies of Transactions, 
Reports of Gas Associations, and other works of technical 
and historical interest: 

Dr. R. H. Griffith, B.A. 

Mr. T. B. V. Hirst. 

Dr. R. Lessing, C.B.E. 


Institution Neck-tie 
Over the years, the Council has received and considered 
many requests from members for an “ Institution neck-tie ”. 
A design has, therefore, been approved, and it is hoped 
that supplies of the neck-tie will be available before 
the 98th Annual General Meeting. 


Accounts: 1960 


The audited Accounts for the year ended 31st December, 
1960, are annexed to this Report. They comprise :— 

(1) Institution Fund, (2) Special Purposes Fund, (3) 
Corbet and Henry Woodall Scholarship Fund, (4) William 
Cartwright Holmes Scholarship Fund, (5) Birmingham 
Medal Fund, (6) H. E. Jones London Medal Fund, (7) 
Arthur Duckham Memorial Fund, (8) Charles Hunt 
Memorial Medals Fund, (9) J. A. Maclay Memorial Prize 
Fund, (10) Dempster Travelling Fellowship Fund, (11) 
Dieterichs Memorial Fund, and (12) Building Fund. 


H. S. CHEETHAM, 
President. 


W. T. K. BRAUNHOLTZ, 


Secretary 
17, Grosvenor Crescent, 
London, S.W.1. 


28th March, 1961. 
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ACCOUNTS: 1960 


The Institution of Gas Engineers 


REVENUE ACCOUNT FOR THE YEAR ENDED 3ist DECEMBER 1960 


Expenditure 1960 1959 
£ £ 


Income 
s. & «24 


& 


To Rent, Rates, Insurance, Cleaning, Lighting, 
Heating, Repairs, Depreciation and Incidentals 
,, 97th Annual General Meeting ‘ 
, Council and Committees 
,. Salaries = : 
, Transactions 1959-60 
,, Transactions Reserve Account 
,, Communications, Printing and Stationery 
,, Postage, Telegrams and ee 
‘ — Medals - 
, Librar ; 
. Auditors’ Fee 
,. Delegates to Kindred Societies Overseas 
, International Gas Union 
,, 8th International Gas Conference 
, Incidental Expenses of seemed Funds 
,. Bank Charges : 
,. Legal Expenses 
, Supplementary Pension and Grant 


Subscriptions for the Year : 
5782 1152 1140 Members 

1625 1713 Associate 
S951 Members 
1874 510 520 Associates 
195 186 190 Students 

Life ee (pro- 
21 portion) 


cow! CO RUEOCABONOING 


Less— 
Subscriptions of members 

in H.M. Forces remitted .. 151 14 6 
Subscriptions written off .. 170 12 6 


wmcovcosouqancrtsenoF 


a 


, Entrance Fees .. 
Affiliation Fees .. 
», Certificate Fees .. 
, Sales of Publications .. 
842 18 8 »» Interest on Investments 848 13 2 
» Interest on Deposit 
113 O 5 Account ‘ vs eee ts > 


,, Refundment of Income 
192 16 10 Tax 


ee TS oT oe ' $s 
», Deficit to Accumulated . 
39 3 O Fund .. 930 7 11 
£15281 3 8 £16807 15 10 £15281 3 8 £16807 15 10 


The Institution of Gas Engineers 


BALANCE SHEET, 3lst DECEMBER, 1960 


1959 Liabilities 1960 1959 Assets 
£ 


a € . se: & s. d. 6 a & s. d. 
7075 6 4 Sundry Creditors , 6985 210 INVESTMENTS (At Cost)— 
Suspense Accounts : Bristol Waterworks Company : £540 5 per cent 
Supplementary Scholar- Consolidated Preference Stock 597 15 
ship Fund .. 594 10 0 Birmingham Corporation £1000 24 per cent 
A. G. Glasgow Bequest 264 12 4 Redeemable Stock 1966-71 1006 7 
Subscriptions in ad- Liverpool Corporation £1027 1s. 8d. 4 per cent 
vance . aanrtt: 6 Stock 1970-74 , 
Life Subscriptions : London County Council £2053 lls. 2d. 54 per 
Balance ‘ . 149 0 0 2 cent Stock 1977-81 


2080 16 O ———— 1219 13 10 British Transport Stock 1978-88 : £2740 14s. 9d. 
Accumulated Fund : 3 per cent 


Balance from previous British — Stock 1990-95: £2838 12s. 2d. 
5 year éa 242859 12 5 2 3 per aie : ba - 
3 Deficit for year 930 7 11 British Ehootricity Stock 1974-79 : £3310 12s. 9d. 
—— 24859 12 5 _ - 23929 4 6 44 per cent . 3000 
North o of Scotland Electric 1973-78: £1034 13s. 3d. 
4 per cent 1000 
Agricultural Mortgage Corporation Stock 1979- 
83 : £1987 3s. 8d. 5 oy cent .. ° 2000 
War Stock : £4005 3s. 3d. 34 percent . .. 4086 
Conversion Stock 1969 £1000 34 per cent .. 1000 
Savings Bonds : 
1965-75, £4558 12s. 3d. 3 per cent os .. 4500 0 0 
1964-67, £2000 24 per cent ae ws .. 2000 0 0 


cos 


cece oo w Oo 


26925 12 6 
(Market Value of Investments as at 31st December, 
1960 : £20735 3s. 3d.) 


Furniture and Equipment om preereee at 

10 per cent).. .. 106813 9 
Subscriptions in Arrear ““ ot He 700 18 3 
Sundry Debtors ; ae i ee .. 48617 2 
Cash at Bank andin Hand .. +e se oo 2058 19 6 
£34015 14 9 £32134 1 2 £34015 14 £32134 1 2 


Audited and found correct. We have verified 
the Bank balance, and inspected the Securities. H. S. CHEETHAM 
P. D. DAVEY ) Pre. 


sident 
Chartered Accountant, | Auditors. W. T. K. BRAUNHOLTZ 
HAROLD SMITH ) London, 11th April, 1961. Secretary 
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ACCOUNTS: 1960 


The Institution of Gas Engineers 


SPECIAL PURPOSES FUND 
REVENUE ACCOUNT FOR THE YEAR ENDED 3ist DECEMBER 1960 


Expenditure 1960 1959 
s. d. & «4 Income 
24000 O By Contribution from Gas Council 
1356 15 »» Sales of Publications 
80 15 »» Interest on Investment 
544 3 »» Examination Fees 
, Sales of Past Examination \ Papers and Education 
16 11 Regulations 


26th Autumn Research Meeting 
Chairmen’s Technical Committee 
, Gas Works Safety Rules Committee 
Gas Works Effluents Committee 
Gas Distribution Committee... 
Codes of Practice Sub-Committee 
Accidents from Town Gas Poisoning Panel 
ad hoc Committee on Electrical Bonding 
Committee on Unaccounted-for Gas 
»» Meters Committee 
”’ British Standards Institution 
, Kindred Societies 
» Auditors’ Fee 
* Transactions 1959-60 - 
»» Transactions Reserve Account .. 
», Communications, ae and Stationery 
» Salaries .. , 
», Rent, Rates etc. 
. Education Scheme 
Postage, Telegrams and Telephones 
Bank Char, 
Joint Meeting with Coke Oven Managers’ 
Association . ; 
,, International Gas Union = ie 698 
, 14th International Cc ission on Illuminati — 
» Income Tax ~ ; 2 Ae 30 14 
, Miscellaneous Expenses : : 202 13 


worouve- 


wn 


27654 4 2 
, Deficit to Accumulated Fund . 1916 77 


~ 


—OsSWe COA=NNA 





~ 


£27225 £29570 11 £27225 0 2 £29570 11 


Ne 


Cclwo &@om AOworwucvo-co 





The Institution of Gas Engineers 


SPECIAL PURPOSES FUND 
BALANCE SHEET, 3ist DECEMBER, 1960 
-. Liabilities 1960 1959 1960 
‘| £ a & Sa é S ad Assets £ sd 
18794 *) 0 Sundry Creditors 16007 18 10 INVESTMENT (Af Cost) : 
ACCUMULATED FUND : 2231 13 § War Stock £2308 Os. 2d. 34 per cent . 2230 09 
me 2? — from previous oa Value of Investment as at 31st December, 


3 1960 : £1373 5s. 3d.) 
1226 14 3 Deficit for year : 15750 O O Balance of Contribution from Gas Council due .. 11250 0 
——— /55 8 4 Sundry Debtors , os .. ©6217 
Cash at Bank and in Hand |. we ‘3 : 162 9 
Accumulated Fund : 
Balance from previous year 155 8 4 
Deficit for year : 1916 7 7 
——_——— 1760 19 


£16007 18 10 £18949 9 4 £16007 18 10 


—— 





Audited and found correct. We have verified 
the Bank balance, and inspected the a H. S. CHEETHAM 
P. D. DAVEY, ) President 
Chartered ‘Accountant, - Auditors. 


W. T. K. BRAUNHOLTZ 
HAROLD SMITH, ) London, 11th April, 1961. Secretary 
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The Institution of Gas Engineers 


Br. CORBET AND HENRY WOODALL SCHOLARSHIP FUND €r. 
ACCOUNT FOR THE YEAR ENDED 3ist DECEMBER, 1960 


















1959 1960 : 4 = Income . P 4 . 

ji £ s. d. ES. s. d. s. d. 

—* To Scholarship— me aienereed 4754 3 $ By Balance from previous year 4772 0 4 
140 0 0 Mr. A. C. Evans : F 140 0 0 1530 3 2 - i on Investments . 151 19 7 

i 4793 0 2 » Interest on Deposit 

4772 0 4 ,. Balance carried down en _ - 4 . lee 
514 6 », Refundment of Income Tax 2 

1537 6 7 — — 160 19 10 







£4912 0 4 £4933 0 2 £4912 O 4 £4933 0 2 


eee ET 
———— 








Balance brought down, con- 
sisting of : 
INVESTMENTS (Af Cost): 
Bristol Waterworks Com- 
pany, £100, 5 cent Con- 
111 8 6 solidated Preference Stock 111 8 6 
London County Council 
54 per cent Stock 1977-81 








150 0 O £154 Os. 4d. 1530 0 0 
Birmingham 5 per cent Stock 
100 0 O 1973-75, Zi01 17s. 8d. .. 100 O 


British Transport 3 per ce 
Guaranteed Si Stock, 1978-88, 
2600 0 O £2571 7s. 10d... 2600 0 0 
British Gas 3 per cent Guar- 
anteed Stock, 1990-95, 




















1280 0 O £1459 4s. Od. 1280 0 0 
North of Scotland ‘Hydro- 
; Electric 4 per cent Guar- 
Audited and found correct. We have verified anteed Stock, 1973-78 
bal d ted the Securities. 50 0 0 £51 14s. 50 0 0 
es ee ee. ) War Stock, £319 4s. 9d., 34 
Chartered Accountant. > Auditors 247 0 O per cent 247 0 0 
HAROLD SMITH } Conversion Stock, £134, 34 
100 O O per cent 100 0 O 
London, 11th April, 1961. Conversion Stock, 1969, £50 
50 00 34 per cent my ‘ 50 0 0 






_- 4688 8 6 ————— 4688 8 6 
H. S. CHEETHAM (Market Value of Investments 
President as at 3lst December, 1960, 
WwW. T. K. BRAUNHOLTZ £3070 6s. 7d.) 







Secretary 83 11 10 CasH aT BANK 









£4772 O 4 £4793 0 2 





The Institution of Gas Engineers 


Br. WILLIAM CARTWRIGHT HOLMES SCHOLARSHIP FUND Cr. 
ACCOUNT FOR THE YEAR ENDED 3ilst DECEMBER, 1960 


Expenditure 1960 1959 Income 




































1960 
s. d. . £& «a ¢. 644 4 & & é ad £ s. d. 
To Scholarship— 4528 12 5 By Balance from previous year 4543 2 8 
160 0 O Mr. A. C. Evans 160 0 O sit 711 »» InterestonInvestments .. 153 18 6 
4543 2 8  .,, Balance carried down 4562 9 1 . Interest on Deposit Ac- 
11110 count . 2 611 
, Supplementary Donation 
10 00 from Mr. F. B. Holmes 10 0 0 
1110 6 .» RefundmentofIncomeTax 13 1 0 
— 17410 3 


oes Cin Sl 
“£4722 9 





Balance brought down con- 
sisting of : 
INVESTMENTS (At Cost): 
British Transport 3 per cent 
Guaranteed Stock, 1978-88, 
250 0 O £281 12s. 2d. 250 0 0 
War Stock, £3444 ‘Os. 8d., 
3465 11 3 34 per cent 3465 11 3 
Conversion Stock, 1969, 
0 £279 15s. 10d., 34 percent 250 0 0 
Savings Bonds, 1965-75, 
£150 Is. 6d., 3 per cent . 1530 0 0 
Birmingham Corporation 24 
HAROLD SMITH, 50 8 per cent, 1966-71, = 6 -. 30 6 8 
Birmingham Corpora tion 5 per 
London, ith April, 1961. 150 0 Leen 1973-75, £132 i _" 
ndon unty unci! 
—_— - 54 per cent, 1977-81, 
. 130 0 O £154 Os. 4d. sy . 1909 0 0 
H. S. CHEETHAM | —————— 4465 17 ll ————_ 4465 17 11 
President (Market Value of Investments, 
W. T. K. BRAUNHOLTZ | as at 31st December, 1960. 
Secretary | £2882 15s. Od.) 
77 4 9 CaSH AT BANK 


£4543 2 8 


| oe 


Audited and found correct. We have verified 
the Bank balance, and inspected the Securities. 250 


P. D. DAVEY, ) 150 
Chartered Accountant, cree 









oa 8S 8S 
S 


5300 («0 
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ACCOUNTS: 1960 


The Bnstitution of Gas Engineers 


BIRMINGHAM MEDAL FUND 
ACCOUNT FOR THE YEAR ENDED 3ist DECEMBER, 1960 


1959 Expenditure 1960 1959 
g ad £ s. d. ; ; 
To Medal : Dr. D. T. A. Townend 
915 3 6 ,, Balance carried down 


Income 
& af. 

_ 886 14 4 By Balance from previous year 

, Interest on Investments . 

, Interest on Deposit Account 

, Refundment of Income Tax 


£945 16 9 £945 169 


—— 
Balance brought down con- 
sisting of : 
INVESTMENTS (Af Cost): 
British Transport, 3 per cen 
Guaranteed Stock, 1978- 38. 
50 0 £49 6s. 2d. .. 50 0 
British Gas, 3 per cent ‘Guaran- 
317 15 teed Stock, 1990-95 £361 6s.8d.317 
294 0 War Stock, £288 18s., 34 percent 294 
Savings Bonds : 
100 O 1965-75,£1018s.9d.,3 percent 100 
50 0 1964-67,£50,2} percent .. 50 
Birmingham Corporation 5 per 
50 0 0 cent, 1973-75, £50 18s. 10d... 50 
—— 861] 15 ll a 861 15 I! 
(Market Value of Investments, 
as at 3lst December, 1960 
£574 Os. 7d.) 
CASH AT BANK ; © 41 10 10 


£903 6 9 
Audited and found correct. We have verified ‘ —aaee 
the Bank balance, and inspected the Securities. H. _—_— — 
P. D. DAVEY, } W. T. K. BRAUNHOLTZ 
Chartered Accountant, | oeeemaes 


Secretary 
HAROLD SMITH London, 11th April, 1961. 


The Institution of Gas Engineers 


H. E. JONES LONDON MEDAL FUND 
ACCOUNT FOR THE YEAR ENDED 3lst DECEMBER, 1960 


Expenditure 1960 1959 


& «2 & . & S £4 
To Medals awarded : 645 13 5 By Balance from previous year 
»  D. Beavis - Be », Interest on Investments 
és Mr. G. S. Cribb and Mr. J.D.F. Marsh », Interest on Deposit Account 
, Balance carried down . x , Refundment of Income Tax 


Income 


Balance brought down, con- 

sisting of : 
INVESTMENTS (Aft Cost) 
War Stock, £354 11s. 4d., 34 per 

cent .. en ‘ .. 36710 0 
Coen. Stock, 1969, 

£107 » 3t percent .. 100 0 0 
Pham ally 


- = 

1964-67, £103 12s. id., 24 per 

cent .. 100 0 0 
Birmingham Corporation 5 per 

cent, 1973-75, £50 18s. 10d. . 50 0 

ae 61F 1S 

(Market Value of Investments, 

as at 31st December, 1960 

£433 Is. 10d.) 
CASH AT BANK <a rye 59 3 0 


£6 0 

Audited and found correct. We have verified £676 13 
the Bank balance, and inspected the Securities. H.S. CHEETHAM 
P. D. DAVEY, President 
Chartered Accountant, » Auditors. 


W. T. K. BRAUNHOLTZ 
HAROLD SMITH, London, Ith April, 1961, Secretary 
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ACCOUNTS : 


1960 


The Institution of Gas Engineers 


Br. 


1959 Expenditure 
& ed 
To Fellowship awarded to : 
821 9 O Mr. J. H. Elliott 
OO w« Travelling, etc., Expenses 
13084 10 10 ’ Balance carried down 


£13906 3 10 


——_ 


Audited and found correct. We have verified 
the Bank balance, and inspected the Securities. 


P. D. DAVEY ) 
Chartered Accountant, t saders. 
HAROLD SMITH 


£13524 


> 


“ 


ARTHUR DUCKHAM MEMORIAL FUND 
ACCOUNT FOR THE YEAR ENDED 3lst DECEMBER, 


1959 
d. S « & 


13462 12 2 
7 


443 11 8 
£13906 3 10 


10800 


600 


1000 
12400 0 O 


684 10 10 


£13084 10 10 


London, lith April, 1961. 


Cr. 


1960 


Income 1960 
s. d. ce wo & 
By Balance from previous 
ear 13084 10 10 
, Interest on Investments 7 
., Interest on Deposit 
Account ‘ 11 18 


6 
ee Ue se 
£13524 2 11 


Balance brought 
consisting of : 
INVESTMENTS (Af Cost) : 
Conversion Stock, 
£10433 Is. 5d., 34 per 
cent .. 10800 
Savings Bonds, 1965-75, 
£630 14s. 3d., 3 per cent 
North of Scotland Hydro- 
Electric Stock, 1973-78, 
£1090 5s. 9d., 4 per cent 


down 


(Market Value of Invest- 
ments, as at 31st Decem- 
ber, 1960 £7514 10s. 2d.) 

CASH AT BANK 


£12590 6 5 


H. S. CHEETHAM 
President 
W. T. K. BRAUNHOLTZ 


Secretary 


The Institution of Gas Engineers 


CHARLES HUNT MEMORIAL MEDALS FUND 


ACCOUNT FOR THE YEAR ENDED 3lst DECEMBER, 


Expenditure 


To Medals and Books : 
Mr. D. Read... 
Mr. M. J. Tidd . 
Mr. K. Frost .. : 
», Benevolent Fund of the Institution of Gas 
Engineers (grant of cost of Medal not 
S15 0 awarded) 
6 , Balance carried down 


Audited and found correct. We have verified 
the Bank balance, and inspected the Securities. 


P. D. DAVEY 


Chartered Accountant } Auditors. 
HAROLD SMITH 
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£ 


1064 


£1096 


1960 
s 


d. 


‘11 10 


1 10 





1959 
eS «a & & a & 


1061 
3119 4 


5SOl 2 


1026 ll 1 


36 05 
£1062 11 6 


London, 11th April, 1961. 


1960 


Income 


By Balance from previous 
year 

. Interest on Investments 

, Interest on Deposit 

Account 2 


Balance brought down 
consisting of : 
INVESTMENT (Af Cost) : 
British Gas 3 per cent 
Guaranteed Stock 1990- 
95, £538 2s. 6d. 
INVESTMENT dcnated by 
Mr. C. Holmes Hunt : 
British Gas 3 per cent 
Guaranteed Stock 1990- 
95, £527 10s. 01. ; 
— 1026 11 1 
(Market Value of Invest- 
ments, as at 31st Decem- 
ber, 1960, £628 14s. = 
CASH AT BANK 38 09 
£1064 11 10 
H. S. CHEETHAM 
President 
W. T. K. BRAUNHOLTZ 
Secretary 





ACCOUNTS : 


1960 


The Institution of Gas Engineers 


J. A. MACLAY MEMORIAL PRIZE FUND 


ACCOUNT FOR THE YEAR ENDED 3ist DECEMBER, 1960 


1959 Expenditure 
£ aed 
To Prizes Awarded : 
Mr. D. E. Jarvis 
Mr. R. Windle . 
R. S. Mathers 
, Balance carried down 


> 2 ¢ 
e - © 


1027 1 2 
£1045 19 


Audited and found correct. We have verified 
the Bank balance, and inspected the Security. 


P. D. DAVEY 
Chartered Accountant, 


| 
> Auditors. 
HAROLD SMITH J 


1960 
S & 64 


990 
1046 14 1 
“£1056 3 1 


959 Income 
& 2 


a& §© wo 
1017 8 9 

8 8 
9 


By Balance from previous year 
,, Interest on Investment ; 
, Interest on Deposit Account 

28 10 § 


£1045 19 2 


Balance brought down consisting 
of : 


INVESTMENT (Af Cost) : 

Treasury Bonds, 1975, 
£1123 7s. 5d., 24 per cent 

(Market Value of Investment, as 
at 3lst December, 1960 
£488 13s. 4d.) 

CasH AT BANK 


H. S. a+ penn 
Preside 

W. T. K. BRAUNHOLTZ 
Secretary 


London, 11th April, 1961. 


The Institution of Gas Engineers 


DEMPSTER TRAVELLING FELLOWSHIP FUND 


ACCOUNT FOR THE YEAR ENDED 3lst DECEMBER, 1960 


1959 Expenditure 
£ sd. 
— To Fellowship Awarded Mr. E. Thornton 
a 2 », Advertising 3rd Award .. 
10 13 »» Travelling Expenses 
», Bank Charges 


3369 0 , Balance carried down 


£3410 16 


Audited and found correct. We have verified 
the Bank balance and inspected the Security. 


P. D. DAVEY 


Chartered Accountant, } andi. 


HAROLD SMITH 


1960 
— «s ¢ 
350 0 O 


a 3 
3141 4 2 


£3491 16 7 


1959 Income 
a. & £ad 
By Balance from previous 
3286 3 2 year an és an 
118 5 8 »» Interest on Investment . 
»» Interest on Deposit 


12413 $ 
£3410 16 7 


Balance brought down con- 
sisting of : 

INVESTMENT (At Cost) : 

Treasury Stock, 1977-80, 
£3379 12s. 1d., 34 per cent 

(Market Value of Investment, 
as at 31st December, 1960, 
£2416 8s. 4d.) 

369 O 9 CasH AT BANK 


£3369 O 9 


H. S. CHEETHAM 
President 

W. T. K. BRAUNHOLTZ 
Secretary 


London, 11th April, 1961. 


29 


£1056 3 | 


ee 


1000 0 9 


46 14 | 
£1046 14 | 


3369 0 9 


118 5 8 
679 Account . - £80 2 


122 15 10 
£3491 16 7 


—————— 


3000 0 0 


141 4 2 
£3141 4 2 
—_ ee 
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The Institution of Gas Engineers 


DIETERICHS MEMORIAL FUND Cr. 


ACCOUNT FOR THE YEAR ENDED 3lst DECEMBER, 1960 


Expenditure 1960 Income 1960 
& «4 . & & oe. ¢é. 
To Prizes awarded : By Balance from previous year 120 4 0 
i Mr. W. E. Francis ‘ - ,, Interest on Deposit Account 215 0 
» . Me. J. Ellis = ; is 0 0 
, Balance carried down , 107 19 0 
£122 19 0 £135 4 0 £122 19 0 


ee 





| Balance brought down consisting of : 
ini 7 Cash at Post Office Savings Bank £107 19 0 
Audited and found correct. ‘e have verifie ——— 


he Bank balance. H. S. CHEETHAM 
President 
P. D. DAVEY W. T. K. BRAUNHOLTZ 
Chartered Accountant, > Auditors 


Secretary 
HAROLD SMITH London, 11th April, 1961 


The Institution of Gas Engineers 


INSTITUTION BUILDING FUND 


REVENUE ACCOUNT FOR THE YEAR ENDED 3ist DECEMBER, 1960 


. & «a & } & ad & «& ci eA 
7 To Depreciation of Lease .. es , 868 1 7 By Interest on : 

108412 5 ,, Leasehold Renewal Fund a : . 1133 15 8 189 7 Deposit Account : 21 0 8 

51815 6  ,, Depreciation of Furniture and Fittings. . ©: 503 14 1 1846 19 2 Investments ; . 1918 9 8 

‘ ————— 1865 8 9 ————- 1939 10 4 


Expenditure 1960 1959 Income ; 1960 . 


@ @ 


»» Income Tax Recovered on 
262 8 6 Investment Interest .. 288 11 10 
» Balance to Accumulated 


343 12 3 Fund 277 9 2 


£2505 11 4 £2471 9 6 


£2505 11 4 


oo 
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ACCOUNTS: 1960 


The Institution of Gas Engineers 


1959 Liabilities 
L s. d L %® &@ 
34594 19 5 Leasehold Renewal 


INSTITUTION BUILDING FUND 
BALANCE SHEET, 3!st DECEMBER 1960 


1960 1959 
£«¢ £ s. d. & a £ 
Fund 35728 15 1 


Furniture and _ Fittings 35591 5 9 


15000 0 O Renewal Fund 
Accumulated Fund : 


15000 0 0 868 1 7 


Balance from previous 


year 
Balance ‘for year 
57948 14 OU 


£/07543 13 5 


Audited and found correct. We have verified 
the Bank balance, and inspected the Securities. 


P. D. DAVEY 


Chartered Accountant, > 


HAROLD SMITH 


57948 14 10125 18 0 
277 9 2 249 12 10 
_ $7671 4 10 —— 
10375 10 10 
518 15 6 


34586 8 4 
27500 O O 


62086 


£108399 19 11 | £107543 13 § 


Auditors 


Assets 


Lease at Cost, /ess Depre- 
ciation .. 34723 4 
Less Depreciation forYear 868 | 7 
————— 33855 2} 
Furniture and Fittings at 
Cost, less Depreciation 9856 15 4 
Additions during year .. 217 6 4 
0074 1 8 
Less Depreciation for year 503 14 | 
INVESTMENTS (Aft Cost 
Leasehold Renewal Fund 35728 15 
General Fund .. ..28500 0 0 
——_—— 64228 (8 
(Market Value of Invest- 
ments as at 31st Decem- 
ber, 1960, £49535 13s. 6d.) 


CASH AT BANK .. 745 14 § 


£108399 19 Ii 


H. S. CHEETHAM 
President 

W. T. K. BRAUNHOLTZ 
Secretary 


London, 11th April, 1961. 


The Institution of Gas Engineers 


INSTITUTION BUILDING FUND 


SCHEDULE OF INVESTMENTS 3ist DECEMBER 1960 


INVESTMENTS (Af Cost) : 
Leasehold Renewal Fund : 


34586 8&8 4 


British Gas 3 per cent, 1990-95, £34575 3s. 3d. 

Funding Stock 54 per cent, 1982-84, £515 10s. 6d. 
Metropolitan Water 54 per cent, 1976-80, £521 13s. 9d. 
Conversion Stock, 54 per cent, 1974, £532 Os. 8d. 
Treasury Stock, 5 per cent, 1986-89, £1221 14s. 10d. .. 
Essex County Council 54 per cent, 1975-77, £564 18s. 10d. 


General Fund : 


27500 O O 


£62086 8 4 


British Gas 34 per cent, 1969-71, £3043 2s. lid 


London County Consolidated, 3 per cent, 1962-67, £2039 2s. Id. 


Funding Stock, 3 per cent, 1966-68, £2275 10s. Id. 
Conversion Stock 5 per cent, 1971, "£1028 14s. 8d. 
Birmingham Corporation : 

34 per cent, 1957-62, £3088 3s. 10d. 

5 per cent, 1973-75, £4071 2s. 6d. 
Wolverhampton Corporation : 

34 per cent, 1954-64, £846 14s. 11d. 

34 per cent, 1959-64, £1200 Os. Od. 
Liverpool Corporation : 

3 per cent, 1954-64, £3132 10s. * 

43 per cent, 1970-74, £3084 4s. 
Sheffield Corporation 34 per cent, 1988, £3136 12s. 6d. 
West Ham Corporation 5} per cent, 1966, £1041 9s. 2d. 
Edinburgh Corporation 5 per cent, 1975-77, £504 19s. Od. 
Surrey County Council 5 per cent, 1968-71, £1065 Os. 8d. 


1960 


| NN@ONNN 


35728 15 1 


-o oc ooceo 


coooceo 


28500 0 0 


£64228 15 | 
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LIST OF ACCESSIONS TO THE LIBRARY: 1960-6] 


LIST OF ACCESSIONS TO THE LIBRARY: 1960-61 


Periodicals 


sccidents. How They Happen and How to Prevent Them. (Ministry of 
Labour and National Service) 

Alloy Metals Keview 

Aluminium ¢ sourier 

Aluminium News. (Canada) 

American Gas Association Monthly 

American Gas Journal 

Arbitration — 

Aslib Book -List 

Aslib Proceedings . , : é 

Battelle Technical Review. (Bat telle Memorial Institute, Columbus, Ohio) 

B.CAC. The Bulletin of the British Conference on Automation and 
Computation 

Board of Trade Journal , : 

Boletin Informativo. (Instituto Nacional del Carbon, Oviedo) 

Brazilian Bulletin. (Brazilian Government Trade Bureau) 

British Ceramic Abstracts. (British Ceramic Research Association) 

British Coal Utilisation Research Association Monthly Bulletin 

British Coal Utilisation Research Association Quarterly Gazette 

British Engine Boiler and Electrical Insurance Company Limited, Tech- 
nical Reports ‘ 4 

British Journal of Non-Destructive Testing 

B.S.L News. (British Standards Institution) 

Bulletin Bibliographique de L’ Association Technique de L’Industrie du 
Gaz en France 

Canadian Gas Journal 


Chartered Mechanical Engineers. (The Institution of Mechanical Engi- 
neers) 

Chartered Secretary 

Chemistry and Industry 

Chimie et Industrie 

Chinese Association for the Advancement of Science, Bulletin 

Circulaire d’Information. Fédération de |’Industrie du Gaz, Belgium. 
(Royal Belgian Gas Association ) J 

Civil Engineering Transactions. (Institution of Engincers, Australia) 

Coal 

Coaland Appliances 

Coal Research in C.S.1.R. 

Coke and Chemistry (U.S. 

Coke and Gas 

Coke News 

Coke Oven Managers’ Association Bulletin 

Coke Review 

Colliery Guardian 

Combustibles. (Instituto Nacional del Combustible, Zaragoza) 

Combustion and Flame 

County Councils Gazette 

Eastern Province Society of Engineers, Journal. (Port Elizabeth) 

Education 

E. G. News. (Eastern Gas Board) 

Electrical and Mechanical Engineering Transactions. (Institution of 
Engineers, Australia) 

Electrical Journal 

Electrical Review 

Electrical Times 

Engineer 

Engineering 

Engineers’ Digest 

Eve Chez Elle. (Société Usogaz, Zurich) 

Fichas Técnicas. (Instituto Nacional del Carbon) 

Fire Protection Bulletin . 

Flame. (Southern Gas Board) 

Fluid Handling 

Flissiggas. (Zentrale fiir Gasverwendung, Frankfurt-am-Main) 

F.P.A. Journal. (Fire Protection Association) 

— News. (Central Fuel Research Institute, India) 

ue 

Fuel Abstracts and Current Titles 

Fuel Economy. (Federation of British Industries) 

Fuel Efficiency 

Fuel Society of Japan. Journal 

Gas (’s-Gravenhage) 

Gas (London) 

Gas. (Los Angeles) 

Gas (Rome) 

Gas Age 

Gas Beispiele. (Zentrale fiir Gasverwendung, Frankfurt-am-Main) 

Gas Coke News 

Gas Journal 

Gas News Letter. Gas Institute of New Zealand and Gas Association of 

_ New Zealand (Wellington) 

Gas Service and Domestic Coke 

Gasteknikeren. (Danish Gas Association) 

Gas Times 

Gastoepassingen. (Gas-stichting, Holland) 

Gas-und Wasserfach 

Gasverkauf. (Zentrale fir Gasverwendung, Frankfurt-am-Main) 

Gaswarme (Gaswarme-Institut, Essen) 

Gas Wasser Warme. (Austrian Gas and Water Association) 

Gas World 

Gaz dans |’Habitation Moderne. (Swiss Gas and Water Association) 

Génie Chimique 

Glenfield Gazette 

Aevernment Publications, Monthly List 


Heating and Ventilating Engineer 
- cane S ubblica. (Milan) 

ustrial and Engineering Chemi: 
Industrial Chom ioe a 


oO 


. (Melbourne) 
S.R.) 
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Industrial Finishing 

Industrial Gas. (New York) , 

Institute of Sewage Purification. Journal and Proceedings 

Institution of Fire Engineers Quarterly. (The Institution) 

Institution of Gas Engineers. Journal 

Institution of Heating and Ventilating Engineers Monthly Journal 

Instrument Engineer 

International Journal of Air Pollution 

International Lighting Review 

Iron and Steel Monthly Statistics. (Iron and Steel Board and the British 
Iron and Steel Federation) 

Japan Gas Association, Journal. (Tokyo) 

Journal des Industries du Gaz 

Journal of Documentation. (Aslib) 

Journal of Research of the National Bureau of Standards. (U.S. Depart 
ment of Commerce). Section A: Physics and Chemistry. Section C : 
Engineering and Instrumentation 

Journal of the Fuel Society of Japan 

Journal of the Institute of Fuel 

Journal of the Institution of Engineers, Australia 

Journal of the Institution of Water Engineers 

Journal of the Iron and Steel Institute 

Journal of the Royal Institute of Chemistry 

Light and Lighting 

Link-Up. (North Western Gas Board) 

List of Books Received from the U.S.S.R. (D.S.1.R. Lending Library 


nit) 
Machinery Lloyd. (European Edition) 
Mechanical World and Engineering Record 
Midland Bank Review 
Mineral Industry Surveys. (U.S. Bureau of Mines) 
Ministry of Labour Gazette 
Moderne Hauswirtschaft. (Zentrale fiir Gasverwendung, Frankfurt-am- 


Main) 

Monatsbulletin. (Swiss Gas and Water Association) 

Monthly Bulletin on Scientific Documentation and Terminology. 
(U.N.E.S.C.O.) 

Monthly Digest of Statistics 

Municipal Engineering 

National Coal Board Quarterly Statistical Statement 

National Gas Bulletin. (National Gas Association, Australia) 

Nature 

New Scientist 

Nickel Bulletin 

NLL Translations Bulletin 

Oil and Gas Journal 

PIB Newsletter. (Petroleum Information Bureau) 

Pipes and Pipelines 

Planning 

Power-Gas Group Review 

Proceedings of the Institution of Civil Engineers 

Proceedings of the Leeds Philosophical and Literary Society. (Scientific 
Section) 

Proceedings of the South Wales Institute of Engineers 


ee. (Unilever House) 
Public Lighting 
Quarterly Safety Summary of the Association of British Chemical Manu- 


‘acturers 

Quasi-Arc Welding News 

Refractories Journal 

Report. The Occasional Bulletin from Sondes Place. (Research Institute, 
Dorking) 

Reports of the Resources Research Institute, Japan 

Revue d’Information de la Fédération Royale des Associations Belges 
d’Ingénieurs. (The Federation) 

Revue Francaise de l’ Energie 

Revue Générale du Gaz. (Association Royale des Gaziers Belges) 

Rivista dei Combustibili 

Road Tar. (British Road Tar Association) 

Royal Society of Health, Journal 

Rubber Developments 

Russian Technical Literature (European Productivity Agency) 

Science and Engineering. (India Society of Engineers, Calcutta) 

Science Museum Library List of Accessions 

Segas (South Eastern Gas Board) 

Smokeless Air 

Society of Engineers (Incorporated) Journal and Transactions 

S.T.C. News Bulletin. (Standard Telephones and Cables, Limited) 

Steam Engineer 

Steel Review. (The British Iron and Steel Federation Quarterly) 

Structural Engineer 

Sulzer Technical Review 

Svenska Gasverksféreningens Manadsblad 

Target. (TheBulletin of the British Productivity Council) 

Technical Abstracts. (Koppers Company Inc., Research Department, 


U.S.A.) 

Technology. ‘““The Times’’ Monthly Review of Training and Education 
for Industry 

Thames Gas Magazine. (North Thames Gas Board) 

“Times’’ Review of Industry 

“Times’’ Science Review 

Tin and its Uses. (International Tin Research and Development Council) 

Titles of Periodicals from the U.S.S.R. and “‘Cover-to-Cover’’ Transla- 
tions (D.S.1.R. Lending Library Unit) 

Transactions of the British Ceramic Society 

Transactions of the Illuminating Engineering Society 

Transactions of the Institution of Chemical Engineers 

Transactions of the Institution of Engineers-in-Charge 

U.C.L. Engineering Society Journal. (University College, London) 

Universities Quarterly 

Vulcan 








398 





Water Pollution Abstracts. (Department of Scientific and Industrial 


Welder 

West Midlands Gas Board Magazine 

West’s Magazine 

Wiggin Nickel Alloys 

—————— Construction Company, Limited, Technical Press 
eview 


Transactions and Proceedings 


Association Technique de |’ Industrie du Gaz en France, Compte Rendu 
du 76e Congrés de |’ Industrie du Gaz, Aix-les-Bains, June, 1959 

Australian Gas Institute, Transactions, 1968 

British Junior Gas Associations, Joint Proceedings 1965-56, Vol. 39 

Institution of Mechanical Engineers, Proceedings of the Automobile 
Division, 1968-59 

Junior Institution of Engineers, Journal and Record of Transactions, 
Vol. 70, 1969-60 

Proceedings of the International Clean Air Conference, London, October 
1959. (National Society for Clean Air) 

Proceedings of the Symposium on Recent Mechanical Engineering 
Developments in Automatic Control, London, January 1960. (In 
stitution of Mechanical Engineers) 

Scottish Association of Gas Managers, Transactions, 1959 

Transactions of the Liverpool Engineering Society, Vol. 80, 1960 

Year-Book of The Coke Oven Managers’ Association, 1960 


Reference Books 


Annual Bulletin of Gas Statistics for Europe, Vol. 4, 1960. (United 
Nations) 

Annual Charities Register and Digest, 1961 

Annual Register of the University of Cambridge for the Year 1959-60 

Australian Gas Industry Statistical Year Book, 19659. (National Gas 
Association of Australia) 

ee of Energy for O.E.E.C. Countries, 1960-1958. (O.E.E.C., 


) 
Boletin Estadistico Anual Ejercicio 1968-1969. (Gas del Estado, Buenos 


Aires) 

British Imperial Calendar and Civil Service List, 1961 

British Instruments. Directory and Buyers’ Guide, 1960. (Scientific 
pwn |i Manufacturers’ Association and United Science Press, 
simited) 

Canadian Gas Association, Directory of Canadian Gas Utilitics, 1960 

Canadian Gas Association, Membership List, 1960 

“Chemistry and Industry’’ Buyers’ Guide, 1961 Edition 

Clean Air Year Book, 1960. (National Society for Clean Air) 

Engineer, Buyers’ Guide, 1961 

Engineer, Tabular Summary of Civil Engineering Contracts, 1960 

Estadistica Comparativa de la Industria del Gas en Espafia durante los 
Aflos 1957, 1968 y 1959. (Sindicato Nacional de Agua, Gas y Electricidad, 
Servicio Sindical de Estadistica) 

Estadistica de la Industria de Abastecimiento de Agua en Espafia, 1959. 
(Sindicato Nacional de Agua, Gas y Electricidad, Servicio Sindical] 
de Estadistica) 

Federation of Civil Engineering Contractors Handbook, 1960-61 

Foca Civil Engineering Contractors, Statistics on Construction, 
May, ° 

Foreningen af Danske Gasvaerker, Arestatistik for 1959-60 

Gas Data Book, 1960. (American Gas Association, Bureau of Statistics) 

Gas Facts, 1960. (American Gas Association, Bureau of Statistics) 

Gas Journal Directory, 1961 

Gas Statistics, 1969. (Japan Gas Association) 

Gas World Year Book, 1961 

Gaz de France, Statistiques, 1969 

Guide to the Press of the World 

Institute of Chartered Accountants in England and Wales, List of Mem- 


bers, 1 

Institution of Mechanical Engineers, List of Members, Part 1 : Honorary 
Members, and Corporate Members, Part 2: Non-corporate Members, 
and Topographical List of Members, lst August, 1960 

Iron and Steel Annual Statistics for the United Kingdom, 1959. (British 
Iron and Steel Federation and the Iron and Steel Board) 

London Master Builders’ Association Handbook, 1960 

Ministry of Power Statistical Digest, 1959 

Municipal Year Book and Public Utilities Directory, 1961 

New Zealand Gas Industry Statistical Year Book, 199. (National Gas 
Association of Australia) 

Oxford University Calendar for the Year 1961 

Russian-English, English-Russian Dictionary, edited by Smirnitsky 
and Miller 

Statistical Year Book of the World Power Conference, No. 9, 1954-1957, 
edited by F. Brown. 1960 

Statistiques Officielles de |’Industrie Gaziére en France pour |’ Année 
1969. ( tére de |’Industrie et du Commerce, Direction du Gaz et 
de Electricité) ° 

Svenska Gasverksféreningens Arsbok, 1960 

University of Leeds Calendar, 1960-61 

University of London Calendar, 1960-61 

University of Sheffield Calendar, 1960-61 

Whitworth Register. (Whitworth Society) 

Who’s Who, 1961 

Whitaker’s Almanack, 1961 

Willing’s Press Guide, 1960 

World Solid Fuels, Electricity, Gas, Iron and Steel, and Petroleum 
Statistics, 1961. (Ministry of Power) 

Year Book of the Heating and Ventilating Industry, 1960-61 


Miscellaneous Books 
*Purchased out of the Glasgow Bequest 
sn of Pipe Structures for Flexibility, by John Gascoyne. (Pitman, 


Anti-Corrosion Manual. 1960 Edition ‘‘Corrosion Prevention and Control”’ 
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High- 

ee ~ Scientific and Technological Manpower, by G. L. Payne, (Q; mi 

ord, Mexic 

Cathodic Protection, by Lindsay M. Applegate. McGraw-Hill, 1969 tic 

Cathodic Protection. Its Theory and Practice in the Prevention Of Corry Modes 
sion, by John H. Morgan. (Leonard Hill, 1969) 0 

Chemical Engineering Practice, edited by H. W. Cremer and 8. B, Wy Le 

ins, Vol. 5: Fluid Systems, 1; Vol. 6: Fluid Systems, 2; Vol, Revet 
Ancillary Services ; Vol. 11: Works Design, etc. (Butterworthg m 

Chemical Fires and Chemicals at Fires, 6th edition. (Institution of fix "e™# 
Engineers, 1959) ti 

Corrosion and Oxidation of Metals, by U. R. Evans. (Edward Amoy tek 
1960) 

Corrosion Problems of the Petroleum Industry. Institute of Pe K 
the Corrosion Group and the Chemical Engineering Group Joiy . L 
Symposium, November 1959. Society of Chemical Industry, Mony we 
graph No. 10, 1960 F 

Course of Reinforced Concrete Design, by T.J.Bray. 3rd Edition, Revise | 
(Chapman and Hall, 1960) bee 

Domestic Heating. A Guide to All Forms of Space Heating and Ry 
Water Supply Systems for the Home, Using Gas, Oil, Electricity, o, @ Annual | 
Solid Fuels, edited by W. F. B. Shaw. (Temple Press, 1960) An! 

Effects of Pollution on Living Material, edited by W. B. Yapp. Symposie Rese 
of the Institute of Biology, No. 8, 1959 A Ann 

Fuel Research 1917-1958. A Review of the Work of the Fuel Resear & API. 5) 
Organization of D.S.I.R. 1960 Std. 

Gas Calorimetry. The Determination of the Calorific Value of Gageoy — Associat 
Fuels, by C. G. Hyde and M. W. Jones. 2nd Edition. (Benn, 19) Pape 

Gas Chromatography Abstracts, 1959, edited by C. E. H. Knapman ani & Associat 
C. G. Scott. Butterworths, 1960 Pape 

Gas Council’s Catering Handbook. 1960 _ : Associat 

Gasdruckregler, by R. Burkhardt and W. Kiesewetter. (V.E.B. Verkg 1960: 
Technik Berlin, 1968) Australi 

Gas Handbook for Architects and Builders. (Gas Council, 1960) Auswirk 

*Gas Purification, by A. L. Kohl and F. C. Riesenfeld. (McGraw-Hil, = 
1960) ag 

Handbook for Chemical Society Authors. The Chemical Society, Special mini 
Publication No. 14, 1960 Benzole 

Handbook of Natural Gas Engineering, by D. L. Katz and Other Orys 
(McGraw-Hill, 1959) : 

Heat Transmission, by W. H. McAdams. 3rd Edition. (McGraw-Hill Gas 
1 | 

Industrial Gas Engineering, by H. P. Lupton. Vol. 1: General; Vol? 
Commercial ; Vol. 3: Industrial. (Walter King, 1960) ’ 

Industrial Gas Handbook. (The Gas Council, 1960) Hal 

Industrial Instrument Servicing Handbook, by G. C. Carroll. (MeGraw | 
Hill, 1960) Pro 

King’s Manual of Gas Manufacture. Section 7B : Ammonia, Benzole ani 
Water Vapour: Removal and Recovery, by James J. Priestley British 
(Walter King, 1960) G 

*Maintenance Engineering Handbook, edited by L.C. Morrow. (MeGraw Gui 
Hill, 19657) Rey 

Mechanical Properties of Structural Materials at Low Temperature Tip 
A compilation from the Literature, by R. Michael McClintock and British 
Hugh P. Gibbons. U.S. Department of Commerce, National Burem "B 
of Standards, Monograph 13, 1960. : 01 

*Plant Engineering Handbook, edited by William Staniar. 2nd Edition 
(McGraw-Hill, 1959) Cal 

Radioactive Tracers in Chemistry and Industry, by P. Daudel. (Charles 
Griffin, 1960) Ch 

Reports on the Progress of Applied Chemistry, Vol. 44, 1959. (Society o! : 
Chemical Industry) Du 

Research for Industry, 19699. A Report on Work done by Industrial Re 
search Associations in the Government. (D.S.1.R., 1960) Ev 

Review of Benzole Technology, 1959. (National Benzole and Allied Pro . 
ducts Association) 

Soviet Education for Science and Technology, by Alexander G. Kore Fs 
(John Wiley, 1958) 

Standard Specifications for Benzole and Allied Products, 4th Edition, 

1960. (National Benzole and Allied Products Association) Fi 

Welding Handbook, edited by A. L. Phillips. 4th Edition. Section) 
= Welding Processes and Cutting. (American Welding Society, 

1960) 
Ire 
Miscellaneous Papers Me 

Abaques pour le Calcul des Pertes de Charges dans les Conduites de Trans- 
port de Gaz, by P. Renouard. (Gaz de France, Direction des Etudeset Ne 
Techniques Nouvelles, 1959) 

Aluminium Development Association. Numerous Publications 

American Gas Association :— O71 
Addenda to American Standard Z21.13.2-1958, Z21.13.2a-19659 : Approval 

Requirements for Central Heating Gas Appliances, Vol. 2 : Gravity Pr 

and Forced Air Central Furnaces. (ASA Z21.13.2b-1960) Pr 
Addenda to American Standard Z21.10.1-199: Approval Require 

ments for Gas Water Heaters, Vol. 1. (ASA Z21.10.1a-1960) Pr 
Addenda to American Standard Z21.22-1968: Listing Requirement 

for Relief Valves and Automatic Gas Shutoff Devices for Hot 

Water Supply Systems. (ASA Z21.22a-1960) R 
American Standard Installation of Gas Appliances and Gas Piping. 

3rd Edition, 1969. (ASA Z21.30-1959) R 
Annual Report, 1959 
Commercial Kitchen Ventilation, by E. A. Jahn. 1960 * 
Design and Performance Characteristics of High-recovery Ga . 

Storage Water Heaters, by J. W. Gergel and J. C. Griffiths. Re 

search Report No. 1311, 1960 3 
Economic Significance of Liquefield Natural Gas. The Distribution a 

Company’s Viewpoint, by M. Anuskiewicz. General Management 

Section Conference, 1960 T 








Effect of Natural Gas on Trees, by P. P. Pirone. General Management 
Section, Annual Conference, 1960 

Energy Resource Patterns, by 8S. H. Schurr. General Managemedt 
Section, Annual Conference, 1960 

—™, a Electric Heating in Two Schools at Angola, New York, 
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LIST OF ACCESSIONS TO THE LIBRARY: 1960-61 


High-speed Oven Design and Baking Studies, Part 1 : The Polyther- 
mic Oven, by T. E. Hampel. Research Bulletin 81, 1960 

Mexican Gas Industry, by A. G. Rojas. General Management Sec- 
tion, Annual Conference, 1 

Modern Fundamentals of the Heat Treatment of Steel, by 8S. T. 
Olinger. —" and Commercial Gas Section, Information 

ter No. 113, 

ilieesory Iron Melting, by 8S. J. Michaels. Industrial and Com- 
mercial Gas Section, Information Letter No. 116, 1960 

Review of Economics of Liquefied Natural Gas for Peak-shaving, by 
A. Russell Young. General Management Section, Annual Con- 


ference, 1960 
Tank and Solution Heaters for the Chemical Industry, by N. E. 
Keith. Industrial and Commercial Gas Section, Information 
Letter No. 115, 1960 
Ui und Storage of Gas in the United States. December 31, 
168, Committee on Underground Storage, 9th Annual Report on 
Statistics. 
Vitreous Enamelling of Aluminium. Industrial and Commercial 
Gas Section, Information Letter No. 114, 1960. 
annual Report of the Chief Inspector of Factories for the Year 1968. 
Wh Annual Report of the Commonwealth Scientific and Industrial 
Research Organization (Australia), 1959-60 
%/h Annual Report on Alkali, etc., Works by the Chief Inspectors, 1969 
PL. Specification for Line Pipe. American Petroleum Institute. (A.P.1. 
Std. 5L, 18th Edition, February 1960) 
Asoeiation of Public Lighting Engineers, Conference, Folkestone, 1960: 
Presented 
Association of Technical Institutions, Annual General Meeting, 1961: 
Papers Presented 
Association Technique de l’Industrie du Gaz en France, Congrés, Paris, 
190: Papers Presented 
Australian Gas Industry Convention, Sydney, 1960: Papers Presented 
Auswirkungen neuer Gaserzeugungs-Verfahren unter Beriicksichtigung 
der Auswirkungen auf den Kokereibetrieb, by Dipl.-Ing. Dietrich 
Wagener. Forschungsberichte des Wirtschafts-und Verkehrs- 
ministeriums, Nordrhein-Westfalen, No. 354, 1968 
Benzole Producers Limited:— 
Crystallization and Acid Washing, by D. Roberts. Research Paper 


8-1960 

Gas-Liquid Chromatography. Some Factors affecting Column 
Efficiency and Resolution obtained from Nylon Capillary Columns 
by R. P. W. Scott and G. S. F. Hazeldean. Research Paper 6- 


1960 

Half-yearly Report of the Technical Department, March and Septem- 
ber, 1 

Production of Low-Sulphur Benzene. Chemical Removal of Carbon 
Disulphide, by D. Hughes. Research Paper 3-1960 

British Association for Commercial and Industrial Education:— 

Guide to the Use of the Telephone in Business. 3rd Edition, 1960 

Guide to the Writing of Business Letters. 5th Edition, 1960 

Report Writing. 1958 

Tipson Talking. 2nd Edition, 1960 

British Ceramic Research Association:— 

Bond Structure and the Behaviour of Basic Bricks at High Tem- 
peratures, by H. M. Richardson, K. Fitchett and M. Lester. 
Research Paper No. 457, 1959 

-— Tube Furnaces, by C. J. W. Baker. Research Paper No. 468, 


Chemical Analysis in the Routine Testing Laboratory, by H. Bennett. 
Special Publication No. 25, 1960 
Dust Sampling Methods, by W. A. Bloor. 
Technical Note No. 5, 1960 
Evaluation of Some Commercially Available Instruments for Colori- 
metric Chemical Analysis, 1: The Unicam SP 600, by H. Bennett, 
R. P. Eardley and I. Thwaites. Resedrch Paper 482, 1960 
Flaking in Continuous Vertical Retorts, 2: Further Field Observations 
and Laboratory Experiments, by L. Sabiston and J. F. Clements. 
Research Paper No. 458, 1959 
Flaking in Continuous Vertical Retorts: A Study of Photogrammetric 
and Mechanical Methods of Measuring the Depth of Flaking at 
Working Temperatures, by J. F. Clements and L. Sabiston. 
Research Paper No. 478, 1960 
lron-spots in Silica Bricks, 3: Interim Reports on Field Trials, by 
L. Sabiston. Research Paper No. 461, 1959 
Movement Survey on Continuous Vertical Retorts, by J. F. Clements 
_ and L. Sabiston. Research Paper No. 460, 1969 
Note on the Significance of “Critical Strain’’ in the Flaking Problem, 
by N. F. Astbury, W. R. Davis and F. T. M. Smith. Research 
Paper No. 477, 1 
Operation of Accelerated Dryers, by F. Moore and G. H. Bentley. 
Research Paper No. 454, 1959 
Preparation of Dense Self-bonded Silicon Carbide, by P. Popper. 
Research Paper No. 472, 1960 
Properties and Service Performance of Quarl-block Materials, by 
- McClimont and H. M. Richardson. Research Paper No. 470 
Properties of Magnesite Mixer Blocks and Their Reaction with Mixer 
Sa he Fitchett and H. M. Richardson. Research Paper 
0. 465, 
Refractories in Oil-gas Plants, Part 2: Further Observations on their 
Behaviour, by L. Sabiston. Research Paper No. 479, 1960 
ions between Properties and Structure, by 8S. N. Ruddlesden. 
Research Paper No. 451, 1969 
Seurfing Practice in Continuous Vertical Retorts, 2: An Extended 
Survey, by L. Sabiston and J. F. Clements. Research Paper 
No. 459, 1969 
aipsttons Relating to the I’rsign of a Stoker-fired Intermittent 
for Refractory Products, by A. E. Aldersley and E. Rowden. 
Research Paper No. 455, 1969 
Temperature Measurement in the Refractoriness-under-load Test, b 
1960 Refractories Testing Committee. Technical Note No. 


British Coal Utilisation Research Association Annual Report, 1959 


Refractories Division, 


’ 
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British Coke Research Association:— 

16th Annual Report, 1959 

Effect of Coal Size and of Oiland Water Addition on the Bulk Density 
of the Charge and on the Characteristics of the Cokes Produced. 
Coke Research Report 2, 1959 

Electron Spin Resonance in Carbon-Sulphur Systems, by H. EF. 
Blayden and J. W. Patrick 

Investigation Relating to the Corrosion of Coke Cars by Spent Am- 
moniacal Liquor, by T. K. Ross, R. L. Cooper and J. E. Meeks 

Mineral-matter Content of Coke, by J. E. Barker and R. A. Mott 

Operation and Performance of Large- and Small-scale Test Ovens. 
Coke Research I . 

Oxides of Sulphur in the Flue Gases of a Coke-fired Domestic Boiler, 
by D. Marsden and R. A. Mott 

Rapid Determination of Sulphur in Fuel Oils used in the Steel In- 
dustry, by W. B. Boyes and H. C. Wilkinson 

ee Te in British Coal Carbonization Research, by 

i. - Lee 

Treatment of By-product Wastes from the Coking and Gas Indus 

tries, by R. L. Cooper 


ne | Research Association, 12th Annual Report, 


British Iron and Steel Research Association:— 

Comparison of the Corrosiveness of Indoor Atmospheres, by J. F. 
Stanners 

Corrosion of Iron and Steel, by J.C. Hudson 

British Standards Institution:— 
Annual Report, 1959-60 
Numerous Standards and Codes of Practice 
Yearbook, 1960 

Canadian Gas Association, Annual Report, 1959 

Canadian Standards Association Installation Code for Gas-burning 
Appliances and Equipment, Supplement No. 1—1960. (B149—1968, 
Supplement No. 1—1960); Supplement No. 2—1960 (B149—1968, Supple- 
ment No. 2—1960) 


Contens Zoevtetelty Generating Board 2nd Annual Report and Accounts, 


“Choice of Careers’’ Series. Numerous Sections 
Coke Oven Managers’ Association: Numerous Reprints of Papers 
Commonwealth Scientific and Industrial Research Organization, Coal 
Research Division:— 
Acidic Oxygen in Coal, by E. J. Greenhow, G. Sugowdz and J. W. 
Smith 
12th Annual Report for the Year Ending 30th June, 1960 
Application of the Thermogravimetric Balance to Studies of the Pyro- 
lysis of Solid Materials, by P. L. Waters 
Basic Nitrogen in Coals, by J. D. Brooks and J. W. Smith 
Chemistry of Humic Acids Formed by Alkali Treatment of Brown 
Coals, by B. M. Lynch, J. D. Brooks, R. A. Durie and 8. Sternhell 
Chemistry of Polynuclear Compounds, 4: The Reduction of Polynu- 
clear Quinones with Cyclohexyl-p-toluene Sulphonate, by W 
Kelly and J. S. Shannon 
Coke Combustion and Coke Reactivity, by M. F. R. Mulcahy, A. 
Cameron and W. O. Stac 
Determination of Phosphorus in Coal Ash, by R. J. Cosstick and 
H. N. 8. Schafer 
Distribution of Oxygen-containing Functional Groups in Pitch from 
a High-temperature Coal Tar, by E. J. Greenhow and G. Sugowdz 
Effect of Coke Dimensions on Cupola Pressure Drop, by G. L. Shires 
Fluidity of Coal. Apparatus and Procedure (Modified Gieseler Plasto- 
meter) 
Formation of Insoluble Material during the Distillation of Tar, by 
J. W. Smith and E, J. Greenhow 
Fractional Thermogravimetric Analysis, by P. L. Waters 
Infra-red Spectra in the Solid State: Anomalous Hydroxyl-group 
Absorption in Potassium Halide Discs, by R. A. Durie and J. 
Szewezyk 
Infra-red Spectral Changes Accompanying Methylation of Brown 
Coals, by J. D. Brooks, R. A. Durie, B. M. Lynch and 8. Sternhell 
Inorganic Constituents in Australian Coals, 1: The Direct Determina- 
tion of the Total Mineral-matter Content, by H. R. Brown, R. A. 
Durie and H. N. 8. Schafer 
Inorganic Constituents in Australian Coals, 2: Combined Acid- 
digression-low-temperature Oxidation Procedure for Determina- 
tion of Total Mineral-matter Content, Water of Hydration of 
Silicate Minerals and Composition of Carbonate Materials, by 
H. R. Brown, R. A. Durie and H. N. 8. Schafer 
Low-pressure Mercury Porosity Meter, by A. Cameron and W. 0. 
Stacy 
Methods of Overcoming the Wall Effect in Cupolas, by G. L. Shires 
Physical and Chemical Surveys of the National Coal Resources 
Pore Structure of Chars and Cokes, by A. Cameron and W. O. Stacy 
Production of Improved Metallurgical Coke. The Uses of Fluidized- 
bed Char as a Blend Component, by P. L. Waters and W. R. Hesp 
Some Australian Coal Petrological Studies and their Geological 
Implications, by G. H. Taylor and 8. St. J. Warne 
Structure of Coal-tar Pitch, 1: Acidic and Basic Compounds in Pitch 
and Pitch Fractions, by E. J. Greenhow and J. W. Smith 
Compagnia Napoletana di Illuminazione e Scaldamento Col Gas, 97° 
Esercizio, 1969 ‘ 
Consumers’ Gas Company, Toronto, 112th Annual Report for the Year 
Ended September 30, 1960 
Definizionie Norme per Apparecchi di Produzione di Acqua Calda ad Uso 
Domestico. (Comitato Italiano Gas). 1960 
Denton. A Description of the Glover-West Carbonization Plant at the 
Denton New Works of the North Western Gas Board J 
— 4 J von technischen Gasen, insbesondere von Ferngas, by 
. Keunen 
Dispensing Bounty, by Leslie Farrer-Brown. An Oration delivered at 
Birkbeck College, London, 2nd December, 1969, in celebration of the 
1%th Anniversary of the Foundation of the College 
Druckgas-Verordnung, 1%6—2. Erganzung. 1960. 





400 LIST OF ACCESSIONS TO THE LIBRARY : 


Economic Distribution of Coal Supplies in the Gas Industry: a A plica 
tion of the Linear Programming Transport Problem, by H. G is- 


ford 
—_— definierter Verbrennungsbed: auf die Ziinderart (Spréd- 
und Klebziinder) und deren Terrell lichkeit, by H. oe 
Electricity Council Annual Report and Accounts, 1969-60 
Eleventh Annual Report and Accounts of:— 
Reoteen Gas B , 1969-60 
ast Midlands Gas Board, 1969-60 
oes ‘Counc, 1969-60 
North Eastern Gas Board, oe 
Hestienn ( Gas, Board, 1 
North 
North Western 
Scottish Gas Board, 1959-66 
South Eastern Gas Board, 1959-60 


-60 
bntwiekt der Gaswirtschaft in der Bundesrepublik Deutschland, 
by Helmut Laurien and Liider Segelken. Verband der deutschen 
ate Wasserwerke e.V. 
in der 6ffentlichen Gasversorgung, 1 and 2, by Dr. F. Schuster 
Evolution of Power (Coal, Oil and Atomic een, AY A Survey by the 
Technical Editor of The International Year Book and Statesman’s 
Who’s Who. 1960 
Exercice Social, 1969. Fédération de l’ Industrie du Gaz, Brussels 
Factories Act, 1969 (Ch. 67) 
Feasibility of Underground Stor: of Liquefied Methane, by D. A. 
Flanagan and Paul B. Crawford. American Institute of Mechanical 
Engineers. Technical Note 2060 
Final Report of Service Trials of Steel Coal Wagons (1939-1954), by J. C. 


udson 

Fire Protection Association:— 

Fire Prevention, 1959. 13¢h Annual Report and Chairman’s State- 
ment 

Flammable Gases. Technical Information Sheet 3015 

| arene Fay nei and Switchgear as a Cause of Fire. Technical 

Information Sheet 5005 

Plastics. Technical Information Sheet, 3014 : 

Protection - Structural Steelwork Against Fire. Technical Informa- 
tion S: 

Fuel Consumption in Schools (Second Supplement): Tests with Coal- 
fired Automatic Stoker Warm Air System. Ministry of Education, 
Building Bulletin No. 13, 1 

Fuel Research, 1958. Report of the Director of Fuel Research for 1958 

Gas. Report of the Minister of Power for the Year Ended 3lst March, 


Gas Act, 1960. Chapter 27 
Gas An wae Report of the Joint Committee on Rates of Depreciation, 
Revised March, 960 

Gas " Euro 7. 1966. cpotuetion, Availabilities, Consumption. A Study 
by the Gas Committee K.E.C., 1960 

Gas Natural: su Transporte 2 ‘Hillisacion by Daniel Sudérez Candeira. 
Consejo Econédmico Sindical de Vizcaya, 1960 

Gaswarme-Institut, Essen (e.V.), by F. Schuster 

Gesammelte eget aus Betrieb und Forschung der Ruhrgas Aktien- 
geselischaft, 1960, No. 9 

—, der Ticteteshen Werke der Stadt Stuttgart 1968 und 


Goedgekeurde artikelen, 1 Juli, 1960. Lijst van Gasverbruikstoestellen 
en Andere Artikelen Goedgekeurd door het Gasinstitut V.E.G. te 
’s-Gravenhage 

Grenzen der Austauschbarkeit von Brenngasen, by F. Schuster 

Haldane and the University of London, by Sir Douglas Logan. 26th 
-— Memorial Lecture delivered at Birkbeck College, lst March, 


Heat transfer, by R. F. Hayman. ‘“‘Fuel Efficiency and Power for In- 
dustry’’ Exhibition, Olymapia. 1960 

ne 7m from Vertical Luminous Flames in Cooled Envelopes, by 

Creasy. University of London Thesis 

tndserianiiee of the Reconstructed Sunderland Gas Works (Northern 
Gas Board) by the Minister of Power, 28th October 1960 

Industrial Gas Conference, September, 1960. (The Gas Council) 

Inland Natural Gas Company, Limited, Vancouver, 8th Annual Report, 


1960 
Institute of Gas Technology, Chicago:— 

Continuous Production of Natural Gas Supplements from Natural 
Gasoline and Petroleum Distillates in a Tube Furnace, by W. G. 
Bair and H. R. Linden. rch Bulletin, No. 27, 1960 

Natural Gas Sepqimnente by Cyclic-regenerative Hydrogasification 
<7 = > TE 4 ion . Reid, W. G. Bair and H. R. Linden. Research 

0. 


960 
Institution of of Chemical et — 
Chemical Engineerin: 
Education and Training oe Chemical Engineering 
List of Books for Students of Chemical Engineering 
Notes on Laboratories for the Teaching of Chemical Engineering 
Regulations for the Admission of Student, Graduate and Corporate 
Members, and for the Examination of the Institution 
Royal Charter and By-laws 
Scheme for a Full-time Course in Chemical Engineering 
Scheme for a Part-time Course in Chemical Engineerin: 
London and Home Counties, Regional Advisory Council for Technological 
Eanonen. Preliminary Report of Annual Conference held in Switzer- 


lan 

Mellon “inatieute Research, 1969-1960. Annual Report of the Mellon In- 
stitute, Pittsburgh 

Methane Tuemapastation by Sea, by E. C. B. Corlett and J. F. Leathard 

National Central Library, 44th Annual Report, 1969-1960 

National Coal Board Annual Report and Accounts for the Year Ended 


at pede 1950, Vol. 1: Report; Vol. 2: Accounts and Statistical 
‘ables 


1960-61 


National Fuel and Power Policy. A Policy Statement by the Association 
of Scientific Workers, 1960 
~~ Society pea Clean Air, Clean Air Conference, Harrogate, 19 


rs Presen 
Natural ‘Gen, by R. L. Borden. Department of Mines and T 
Surveys, Ottawa, Review 56, 1959 — 
Patents for “Inventions. Abridgements of Specifications:— 
Group IV(a)—Synthetic ins, Cellulose. Organo-Silicon Com. 


poun 

Geoay IV(6)—General O: ic Chemistry 

Grow IV(c)—Dyes and Dyeing 

Group X—Buildings. Roads. Ventilation 

Group XII—Combustion Furnaces. Fuels. Gas 

Group XIII—Cooling. Drying. Heating. Steam Generatins 
Grou Ree = and Conveying Gases. 


Reciprocating 

Grou p XXIX Gas Distribution. Hydraulic Pppenstan. Valves 

Post - Training of Physicists in British Universities, 
ofa J pny Committee Appointed by The Institute of Physics and 
Physical Society, 1960 

Precise Measurement of Heat of Combustion with a Bomb Calorimeter, 
by R. 8S. Jessup. Department of Commerce, National Bureay 
of Standards, M Monograph 7, 1960 

Professional Engineers. 2nd Edition. Choice of Careers No. 92, 199 

6th Survey, with Report and Accounts, of the National Ip- 
dustrial Fuel Efficiency Service, 1969-1960 

Public ae y and Municipal Services Congress, London, 1960: Papers 


m 
Quelques Aspects Economi 7 et Commerciaux de la Distribution dy 
Gaz Naturel aux Etats-Unis et au Canada, by Robert Dury 
Report of the Committee on Coal Derivatives. Ministry of Power, 19 
eqees on the Census of Production for 1968, Part 129: Gas. Board of 


ie, 1960 
Royal it Institute of Chemistry, Lectures, Monograp: nd Reports, 196:— 
No. 1—Recent Studies in Boron Chemistry, “4 1 “G. Heal 
No. 2—Use of Non-aqueous Solvents in Inorganic Chemistry, by 
Cc, Cc. Addison 
Exchange in Interactions between Ions and Molecules, 
by V. N. Kondratiev. 2nd Humphry Davy Lecture 
No. 4—Chemistry in Everyday Life: The Contribution of the D.S.LR.,, 
by Sir Harry Melville. 11th Dalton Lecture 
No. 6—Sugar and Its Industrial Applications, by L. F. Wiggins 
Russian-English Scientific and Technical Dictionaries: A Survey, by A. Fr. 
Hubbell. New York University, Committee for Russian-English 
Technical Dictionaries, 1960 
Safety in Air and Ammonia Plants. American Institute of Chemical 


Engineers 
Science and Technology and the Developing Countries, by Professer 
P. M. S. Blackett. The Institution of Chemical Engineers, 10th 
Hinchley Memorial Lecture, 1961 
Secondary School E Examinations Other than the G.C.E. Ministry of 
Education, 1960 
Society of British Gas Industries, Report of the Council for 1959-1980 
Society of Chemical Industry Corrosion Group and The Institution of 
Gas Engineers Joint Symposium on the Protection of Gas Plant and 
Equipment from Corrosion, Birmingham, 1960: Papers 
Stazione Sperimentale per i Combustibili, Politechnico di Milano:— 
Alterazioni Strutturali Indotte dal Processo di Desolforazione Cata- 
litica dei Gasoli, by A. Girelliand M. Nuzzi 
Il Controllo dei Motori C. F. R. in Italia. Risultati dei Circuiti di 
Taratura 1956-1959, by G. Leidi and C. Siniramed 
Eases Elettrica dalle Pile a Combustibile, by G. Salvi and 


A. Fiumara 

Evoluzione nell’Industria del Gas Italiana e i Suoi Riflessi sulla 
Tecnica di Fabbricazione degli Apparecchi a Gas, by C. Padovani 

=< o degli Additivi Promotori di Accensione nei Gasoli. Influenza 

a Accendibilita a sulla Composizione dei Gas di Scarico, by 

C. }. Padovani, C. Paleari and F. Renzanigo 

Norme, Criteri e Attrezzature per il Colla <—* degli Apparecehi di 
Utilizzazione Domestica a Gas Combustibile in Italia, by A. Bohm 
and G. Rezzonico 

Note sulla nto a Bassa Temperatura di Combustibili Solidi 
Italiani, by C. Padovani 

Relazione sull’Attivita della Stazione Sperimentale per i Combus- 
tibili nell’ Anno, 1969 

——: -_ Metano in Propano e Butane, by G. Salvi and A. 


Fium: 
Struttura > dei Catalizzatori di | Cuncking. by ‘ Fiumara and G. Salvi 
Struttura dei Catalizzatori di mg ‘arte 2: Determinazioni 
Chimico-fisiche, by A. Fiumara and G. Sa! 
Survey of the Natural Gas Industry in Canada, 1967-1969, by R. A. Simp 
son, R. L. Borden. Department of Mines and Technical Surveys, 
Ottawa, Mineral Resources Division, Mineral Information Bulldin 


Survey of Utility Gas Industry in Japan, January, 1960. (Japan Ge 


ssociation) 
Tatigheltsbericht 1960 des Gaswiirme-Instituts e.V., by Dr. 
Technisches Inspektorat Schweiz. Gaswerke Sie DT a 
Geschaftsbericht, 199. (Schweizerischer Verein von Gas-und Wasser 
fachmaérnern) 
5 Trabajos Presentados por Tecnicos de Gas del Estado al IV Congreso 


Argentino de Ingenieria, Celebrado en la Ciudad de Buenos Aires 
Septiembre de 1 Gas del Estado, 1960 ia 
Uber den Einfluss der Inerten auf Ziind-und Verbrenn i h 





UNS Ss 


von Gasen, by Ivo Keunen 
Uber an Einfluss sauerstoffangereicharter Luft auf 4 une verbren: 
h wichtige Gréssen von Brenngasen, by H. Voigt 
ivber dem den — schwerer yy > gee auf die Rossbildungenel 
oe Gasflammen, by F’. Schuster 
Uber. ie Verbrennting kohlenwasserstoffhaltiger Brenngase, by F. 
huster 
U eee rungsanlagen, by F. Schuster 
a Welding, edited by A. L. Phillips. American Weiding Society. 
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LIST OF ACCESSIONS TO THE LIBRARY: 


United States Bureau of Mines (Department of the Interior):— 

ressure aes - oieee ie Projects, by C. J. Walker, J. S. 

a and H. Report of Investigations 5606, 1960 
Economic Aspects i Producing Pipeling Gas, using Lurgi Generators 
for Gesityae Bituminous 9 ey ee Katell, John H. Faber 

and Mare T. Constantine. I nvestigations , 1969 
Equilibrium Pressures of Rasy Sulphide and Carbon Dioxide 
Over Solutions of rh Carbonate, by J. 8S. Tosh, H. 
Field, ane E. Benson and R. B. Anderson. Report of I nvestigations 


5622, 1 
Fischer-Tropsch Synthesis in the Oil-circulation Process: Experi- 
ome with a Nitrided Fused- iron Catalyst, ‘ene D. Bienstock, 
H. Field, A. J. A A seOe ab J. G. Myers and H. Benson. Report 


here ra 
wii ‘ropsch Synthesis by. Bi bee mg Oselies (Simulated 
Hot-gas-recycle Process Geectae Bae . Jimeson, J. H. 


Field, and E. Benson. Taocetiettions GbE 1960 

Flammability Limits of hese een and & thane in oe = nae = 
and Elevated Temperatures and Pressures, ~*S k 
and M. G. Zabetakis. Report of Investigations 10, 500 


Gasification of Pulverized Coal at Seti Pressure, by G. R. 
Strimbeck and Others. Report of Investigations 65659, 1 

Hydrogenating Coalin a zoe Plant — a Mo lg hpi Catalyst, by 

H. H. Ginsberg, S an, P. 8. Lewis. Schlesinger, A. J. 

eens and R. W. Hiteshue. Report of I py 5673, 1960 

Hydrogenating Shale Oil and Catalytic Cracking of H soapenetes 
Stocks, by C. M. Frost, H. C. Carpenter, C. B. Hopkins, jr., S. S. 
Tihen and P. L. Cottingham. Report of Investigations 6574, 060 

Injury Experience in the Coking Industry, 1938. Health and Safety 
Survey No. 471 

Inj Experience in the Oil and Gas Industry of the United States, 
‘18. Health and Safety Survey No. 472 

Operation of ure-gasification Pilot Plant Utilizing Pulverized 
Coal and Oxygen. A Progress Report, by J. H. Holden, G. R. 
Strimbeck, J. P. MeGee, L. F. Willmott and L. L. Hirst. Deport 
of Investigations 5573, 1960 


1960-61 
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Phase Relations of Gas-condensate Fluids, by ©. Kenneth Eilerts and 
Others, Vol. 1: Test Results, Apparatus and Techniques. Mono- 


graph 10, 1967 , 

Producing Heavy Fuel Oil by Hydrogenating Bituminous Coal, by 
H. H. Ginsberg, P. 8. ag R. B. Anderson and R. W. Hiteshuc. 
Report of Investigations 5674, 1960 

Removing th Suipeide by Hot Potassium Carbonate Ab- 
i H. Field, G. E. Johnson, H. E. Benson and J. s. 

Report of Investigations 5660, 1960 

Simulated bite und Gasification of Coal and iustnclinking: 
car oe a 54 of Sig 1 Path ina ap by M. V 
baer og — Hirst, J aa P. Capp and J. . Gentile. 


‘ions 5605, 1! 
U ndergroun tng Gasification of Coal. gs ag & Fracturing as Method 
aring a Coalbed, by J. P. Capp, J. L. Elder, C. D. Pears, 

R. W. Lowe, K. D. Plants and M. H. Fies. "Report of Investigations 


» 1 
Use of Natural Gas in an Experimental Blast Furnace, by N. Bb. 
Melcher, J. P. Morris, = J. Ostrowski and P. L. Woolf. Report of 
Investigations £621, 1960 
Untersuchung der automatischen Umstellung von Gasbrennern in 
Abh&ngigkeit von verschiedenen Brenngasen, by F. Schuster 
Variety Reduction. British Productivity Council, 1 
Verband der deutschen Gas-und Wasserwerke e.V., Jahresbericht, 1959 
Water Pollution Research, 1959. The Report of the Water Pollution 
Research Board with the Report of the Director of the Water Pollu- 
tion Research Laboratory 
W-D/CCR Process. A Cyclic Catalytic Reforming Plant. (Woodall- 
Duckham Construction Company, Limited) 
Henry Wi and Company Limited:— 
Inco-Weld “‘A’’. Welding Electrode and Filler Wire 
Nilo Series of Controlled-expansion Alloys 
Wilco-Wi Thermometals. Basic Information 
Women’s Gas Federation, 25th Annual Report, 1959-1960 
Work of A.S.L.1.B. for the Year ended December, 1959 
Work of the Singapore Improvement Trust, 1958 











FELLOWSHIPS, SCHOLARSHIPS, RESEARCH AWARD, MEDALS AND PRIZES 


The following fellowships, schclarships, research award, medals and prizes are disposed of by The Institution of Gas Engineers. The names of 
past recipients are given after the appropriate regulations. 


INSTITUTION GAS RESEARCH FELLOWSHIP 


Regulations 


This Fellowship, of a value of up to £600 per annum, provided by The Institution of Gas Engineers, is awarded annually by the Senate of 
Leeds University on the recommendation of the Board of Science and Technology, to a duly qualified candidate for the prosecution of post- 
graduate research in chemical or chemical engineering aspects of fuels. 

The award of the Fellowship is made annually during the month of June, after due advertisement of it in the technical press and other 
appropriate journals. Applications for the Fellowship must be addressed to the Clerk to the Senate of the University, Leeds, on or before 
Ist May of each year. 

It will always be within the power of the Senate, on the recommendation of the Board of Science and Technology, to renew the Fellow- 
ship to the holder for a further period of a year, instead of proceeding to a fresh election. 

The holder of the Fellowship shall undertake research work in the University under the Direction of the Professor of Fuel and Metallurgy 
on some subject connected with the chemistry of gases, and combustion. The selection of the subject, and the method of carrying on the 
work, will be left to the discretion of the Professor responsible for its direction. 


The University will provide, free of charge, all reasonable accommodation and facilities required for the prosecution of the research 
undertaken by the holder of the Fellowship, including working space and the use of such instruments and appliances installed as part of the 
equipment of the Fuel and Metallurgical Department. Any special expenses, not exceeding £75 per annum, incurred during the prosecution 
of the research will be defrayed by the Institution of Gas Engineers. 

A report of the research work carried out by the holder of the Fellowship shall be submitted to the Council of The Institution of Gas 


Engineers, as well as to the Senate of the University, on or before Ist May of each year, together with copies of any papers published in cen- 
nexion with the research. 


Awards 

1907-09 A. ForsHaw, M.Sc. 1926-27 J. A. Surciirre, B.A. 1942-43 J. E. Garsipe, Ph.D. 
ase Hy enmaes, or ps ea F, oy B. ate 1943-44 R. E. Jones, B.Sc. 

a . OLLINGS, wc. 1929-31 A. EasTwoop, 
1919-20 T. Hansy, BSc. 1931-34 T. H. BLAKELEY, B. 1945-47 G. Pe easoy > ain ne 
1920-22 A. C. MONKHOUSE, Ph.D. 1934-36 H. C. MILLETT, B.Sc., Ph.D 1948-50 E. JOHNSON, B.Sc.(HONS.) 
1922-24 §S. Pexton, Ph.D. 1936-38 A. ALAN TAYLOR, B.Sc 1950-54 B. H. THompson, B.Sc.(HONs.) 
1924-26 C. B. MARSON, B.Sc. 1938-40 J. S. ForsyTH, B.Sc 1956-59 B. G. S. Taytor, B.Sc. 
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402 SCHOLARSHIPS 


CORBET AND HENRY WOODALL SCHOLARSHIP IN GAS ENGINEERING 


Regulations 


The Corbet Woodall Scholarship was endowed in 1915 by the late Sir Corbet Woodall, to celebrate the Jubilee in 1913 of The Institution 
of Gas Engineers, of which he was then the President. In 1948, in order to perpetuate also the memory of his son, the late Mr. 
Woodall, the endowment of the Corbet Woodall Scholarship was more than doubled by the generous action of certain Gas Companies 
which Mr. Woodall had been more closely associated, and at their suggestion the name of the Scholarship was changed to the “ Corbet and 
Henry Woodall Scholarship’. The annual vajue of the Scholarship is now £135 per annum. It is held at the University of Leeds. The 
Scholarship is tenable for three years, with power of extension for a fourth year on the recommendation of the Senate to the Corbet and 
Henry Woodall Scholarship Advisory Committee. The continuation of the Scholarship each year after the first will depend on the work 
done by the scholar in the previous year being reported to the Committee by the Senate as satisfactory. 

The Scholarship is intended to enable a student to take a course of study in Gas Engineering at the University, in preparation fora 
responsible position as a gas engineer. 

Candidates for election to the Scholarship are required (i) to produce evidence of having reached a standard of scientific or tec ' 
education sufficient to enable them to take advantage of the B.Sc. degree, or Diploma course in Gas Engineering, and (ii) to give an un i 
of their intention to follow the profession of Gas Engineering. 


As each vacancy occurs, the award of the Scholarship will ordinarily be made during the month of June, after advertisement in the technical 
press. 


The Scholarship will be awarded by the Senate after consultation with the Corbet and Henry Woodall Scholarship Advisory Committee, 





_Each candidate is required to submit (i) a statement of his previous education and of his scientific or technological qualifications ; (ii) 
testimonials (a) from the head of the Institute in which he received his previous education and (6) if he has been already engaged in a gas 
engineering Works, from the Engineer of the Works. 


__ The Senate, in conjunction with the Corbet and Henry Woodall Scholarship Advisory Committee, will determine what examination, 
if any, is necessary in order to guide them in the award of the Scholarship. 


Awards 
1916-17 ; 1919-21 L. P. INGRAM 1933-36 J. Casr 1947-50 J. F. Day 
1922-26 Avex. G. GRANT 1936-40 D. G. R. Davies 1950-54 M. KERSHAW 
1926-30 C. B. BOLLAND 1940-43 F. C. Woop 1954-56 G. BALL 
1930-33 PF. Bewi 1944-47 G. A. Wave 1959-60 A. C. EVANS 


WILLIAM CARTWRIGHT HOLMES SCHOLARSHIP IN GAS ENGINEERING 


Regulations 


This Scholarship was endowed in 1929 by Mr. P. F. Holmes and Mr. D. M. Henshaw as a memorial to William Cartwright Holmes, of 
Huddersfield. The endowment has been increased since 1942 by an additional annual contribution under covenant of £10 each from Mr. 
D. M. Henshaw and Mr. F. B. Holmes (son of P. F. Holmes and grandson of William Cartwright Holmes). 

The Scholarship is held at the University of Leeds. The present value of the Scholarship is £140 per annum, and it is tenable for ones 
two, or three years, with power of extension for a fourth year on the recommendation of the Senate to the William Cartwright Holmes 
Scholarship Committee, appointed by The Institution of Gas Engineers. The continuation of the Scholarship each year after the first will 
depend on the work done by the scholar in the previous year being reported to the Committee by the Senate as satisfactory. 

The Scholarship is intended to enable a student to take a course of study at the University in preparation for a responsible position it 
Gas Engineering. 

Candidates for election to the Scholarship are required (i) to produce evidence of having reached a standard of scientific or technological 
education sufficient to enable them to take advantage of the B.Sc. degree, or Diploma course in Gas Engineering, and (ii) to give an undertaking 
of their intention to follow the profession of Gas Engineering. 


As each vacancy occurs, the award of the Scholarship will ordinarily be made during the month of June, after advertisement in the 
technical press. 


The Scholarship will be awarded by the Senate after consu/tation with the William Cartwright Holmes Scholarship Committee. i 
Each candidate is required to submit (i) a statement of his previous education and of his scientific or technological qualifications ; (ti) 
testimonials (a) from the head of the Institute or other organization in which he received his previous education ; (5) if he has been already 
engaged in a gas engineering Works, from the Engineer or Manager of the Works. The Senate, in conjunction with the William Cartwright 
Holmes Scholarship Committee, will determine what examination, if any, is necessary in order to guide them in the award of the Scholarship. 


Awards 
aS G. E. Hat 1942-43 D. J. Coomss 1950-54 K. MANUEL 
19. R. G. PARKER 
1936-39 D. W. Davison 1944-47 G. FP. 1. Roperts 1954-56 G. BaLL 
1939-42 J. Oates 1947-50 D. E. SENIOR 1959-60 A. C. Evans 
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RESEARCH AWARD, MEDALS 


ARTHUR DUCKHAM RESEARCH AWARD 


Regulations 


The Arthur Duckham Research Award was endowed in 1934 by numerous friends and colleagues of the late Sir Arthur Duckham, G.B.E., 
K.C.B., M.I.Gas E., as a memorial and a tribute to one who rendered distinguished service to Industry in general and to the Gas Industry in 
particular. 

ean Trust Deed provides, inter alia that The Institution of Gas Engineers “ shall stand possessed ”’ of the Arthur Duckham Memorial 

“ upon trust to apply the income thereof in perpetuity for the promotion and encouragement of investigation and research into matters 
pos with the manufacture, distribution, utilization or supply ot gas and its by-products . . . in awarding such Fellowships, Scholarships, 
or Grants or for such other purposes as the” Arthur Duckham Memorial Fund Committee “ may from time to time recommend as best 
calculated to effect the objects ’’ aforesaid and “* subject to such conditions and regulations as to the making or enjoyment of such Awards as 

may be recommended by the said Committee, provided always that the purposes or manner for or in which the income shall be applied shall at 
peat be determined more than two years in advance.” 


Awards 
1936-37 A. E. Harrner B.Sc., Ph.D. *1946 J. E. Garsiwe, B.Sc., Ph.D. 1953-54 D. K. Howumay, B.Sc.(Tech.) 
1939-42 E. C. W. Smrrn, B.Sc., Ph.D 1949-50 J. D. F. Marsn, B.A., B.Sc. 1955-56 D. FITZGERALD, M.A. ., B.Sc. 
1945-47 J. K. Kitwam, B.Sc., Ph.D. 1952-53 E. P. HorcHen, M.Sc.(Tech.) 1958-60 J. H. Eiuiotr, M.Sc. 


* Travelling award in the U.S.A. for six months. 


THE BIRMINGHAM MEDAL 


Regulations 


The Birmingham Medal was endowed by subscription in 1881 and is awarded subject to the following conditions inter alia : 

“ The object of the Medal is to encourage the extension of the uses of coal gas. It is to be bestowed for originality in connexion with 
the manufacture and application of gas, such qualification to be interpreted in its widest possible sense. It shall be awarded at the discretion of 
the Council but at intervals of not less than two years, and may be awarded to persons of any nation. 

“ The Council shall, not less than one calendar month prior to the meeting at which the award is to be made, issue a circular notice to 
that effect to the members of the Institution. The notice shall set forth the object of the Medal, give (after the first award shall have been made) 
the names of persons who have already received it, and invite members to send in the names of such persons as they may think fit for the 
consideration of the Council.” 


Awards 
1882 Sm Georce T. Livesey 1918 JoHn West 1950 Harotp Hartiey, D.Sc. 
1884 FREDERICK SIEMENS 1923 W. Doic Gres 1952 Epwarp Victor Evans, O.B.E., D.Sc. 
- gl 1925 CHaRLes CARPENTER, C.B.E., D.Sc. 1954 FALCONER MorFaT Birks, C.B.E. 
1892 WiuiaM HENRY PERKIN, D.Sc., Ph.D.. F. R. S 1931 THOomas HARDIE 1956 Sm Haroip Smirn, K.B.EB., D.L. 
18994 Wmuiam A. VALON 1938 Sir Davip MILNe-WatTson, Bt., D.L., M.A., 1958 Sm Harotp Hartiey, G.C.V.O., C.B.E. 
1397 Bann VON WELSBACH LL.D. M.C., M.A., F.R.S. 
1905 James W. HELPs 1943 BE. W. Smrrn, C.B.E., D.Sc. 1960 D. T. A. Townenp, C.B.B., D.Sc., Ph.D., 
1913 Sm Corser Woopa.t, D.Sc., J.P. 1947 Sm FPrepericx J. West, G.B.E., J.P. D.LC 


THE INSTITUTION GOLD MEDAL 


Regulations 


The Institution Gold Medal, first presented in 1912, is awarded, generally annually, by the Council for a Paper on any subject, accepted 
for presentation to and read at a General Meeting of the institution in the calendar year preceding the year of the award. No Paper is eligible 
for the award of more than one Medal in the gift of the Institution. 


Awards 

1911 CHartes Dru Drury Sunderland 1938 FP. B. RicHARDS, M.B.E. London 19544 A: R. BENNETT, M.Sc. London 
1912 Henry TOWNSEND Wakefield 1939 { WALTER GROGONO Croydon \ H. REICHERT, Dr.-Ing. London 
1913. Wmuiam CHANEY Birmingham T. CAMPBELL FINLAYSON, M.Sc. London 1955 { G. H. Fumce, B.Sc. London 
1914 Jacques ABADY London 1940 T. R. Cook Blackpool J. R. Dewnurst, Ph.D., B.Sc London 
1923 SrepHen Lacey, B.Sc. London (L. W. ANDREW, B.A., B.Sc. London F. J. Dent, D.Sc. Solihull 
1928 STePHEN Lacey, B.Sc. London 1945- E. W. B. DUNNING, B.Sc London R. F. Epae, B.Sc.(Eng.) Solihull 
1929 Prepericx G. GorMAN London (G. C. Houupay, B.A. London 19564 D. Hespen, Ph.D. Solihull 
1931 J. S. THORMAN London 1946 { W- Hopkinson Manchester F. C. Woop, Ph.D. Solihull 
1932 J. B. BLUNDELL Carlisle \ H. B. Taytor Wakefield T. A. YARwoop, B.Sc. Solihull 
' Eng.-Capt. J. Fraser SHaw, R.N 1947 G. M. RIMMER Birmingham 1957 EB. R. Warp 

934 (Retd.) London 1948 H. J. Escreer, B.Sc.(Eng.) London (Ww. J. Bennett, M.Sc., B.Sc.(Eng.) London 
19 , B.Sc., Ph. London 1949 R. W. HENDEE Colorado Springs (U.S.A.) 1958 K. J. D. Brapy. B.Sc. London 
a Grorce Dixon, B.Eng Nottingham 1951 R. F. Hayman, B.Sc. London (BE. W. G. Dance, B.Sc. London 
— H es M.Sc. London 1952 W. A. Everts, M.C. Watford 1959 E. Crowrner, C.B.B., M.Eng. Newcastle- 
937 C. F. BROADHEAD Melbourne, Australia 1953 S. K. HAWTHORN Birmingham upon-Tyne 
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1904 Prof. W. C. Unwin, F.R.S. London 
1905 J. H. Brown Nottingham 
1906 ERNesT KORTING Berlin 
1907 H. BREARLEY Longwood 
1908 H. W. WoopDaLL Bournemouth 
1909 J. FerGuson BEL. rby 
1910 W. B. Davipson, D.Sc. Birmingham 
1911 Cartes Dau Drury Sunderland 
1912 STANISLAUS MEUNIER Stockport 
1913 W. B. Davipson, D.Sc. Birmingham 
1914 Gerorce T. Purves Chryston, Scotland 
1924 R. E. Greson Liverpool 
1925 Gerorce Everts London 
1926 C. H. Rutrer Brighton 
1927 THOMAS CARMICHAEL Portsmouth 
1928 Haroip C. SmitH Tottenham 
1930 E. G. STEWART London 


1904 J. FerGuson BELL Derby 
1905 W. Dow Giese Newcastle-upon-Tyne 
1906 CHARLES CARPENTER, D.Sc. London 
1907 F. W. GoopenouGH London 
1908 F. J. Bywater Birmingham 
1909 R. Lessinc, Ph.D. London 
1910 Jacques ABADY London 
1911 E. W. Smrrn, D.Sc. Birmingham 
1912 A. W. ONsLOw London 
1913 W. B. Davipson, D.Sc. Birmingham 
1914 JoHN West Southport 
1928 J. POULSON Oldbury 
1929 J. F. HaRRIsoN Glasgow 
1930 A. L. HoLTon Manchester 

H. C. APPLEBEE Manchester 


1904 Haro_p G. Cotman, D.Sc. London 
1905 JoHN BOND Southport 
1906 THomaS GLOVER Norwich 
1907 R. M. SeaRLe Rochester, New York 

(U.S.A.) 
1908 A. F. P. HayMan Berlin 
1909 Ropert WATSON Doncaster 
1910 Sypney Y. SHOUBRIDGE London 
1911 Joun G. NEwWBIGGING Manchester 
1913 PF. W. NOUGH London 
1914 B. K. SCHIELDROP Oslo, Norway 
1928 _F. C. SmitH London 
929 A. G. Grant, M.Sc London 
1930 S. K. .WTHORN Birmingham 
1931 E. W. B. DUNNING London 


THE H. E. JONES LONDON MEDAL 


Regulations 


Awards 

1931 A. L. HOLTON Manchester 
1932 C. M. Water, D.Sc. Birmingham 
1933 R. W. Hunter London 
1934 D. B. Parkinson, M.A. London 
1935 W. L. Boon London 
1936 JAMES JAMIESON Edinburgh 
J. G. Kino, B.Sc., Ph.D. London 

( H. Hotincs, M.Sc. London 
1937. W. K. Hurcuison, B.A. London 
UR. H. Grurrira, B.A., D.Phil. London 
1938 E. V. Evans, O.B.E. London 
1939 C. M. Crorr, D.L., J.P. London 
194s { U. Hopton, B.A., B.Sc. London 
R. H. Gruirritx, B.A., D.Phil. London 

1946 F. M. Birks, C.B.E. London 
1947{ M- NOONE Darlington 
A. G. Grant, M.Sc. Darlington 


THE 


1932 
193, 


INSTITUTION SILVER MEDAL 


Regulations 


Awards 
WALTER GROGONO Croydon 
J. JAMIESON Edinburgh 
G. C. PEARSON Birmingham 
F. B. Ricwarps, M.B.E. London 
T. P. Ripiey Newcastle-upon-Tyne 
C. A. Deas Hertford 
J. E. Dixon Newcastle-upon-Tyne 
J. E. BLUNDELL Carlisle 
N. Hupson Mirfield 
R. L. Greaves St. Helens 
J. CORRIGAN Brighouse 
J. H. CHAPMAN Swansea 
A. K. COLLINGE Preston 
J. A. Tomes Stourbridge 


INSTITUTION BRONZE MEDAL 


Regulations 


No Paper is eligible for the award of more than one Medal in the gift of the Institution. 


Awards 


W. N. SMIRLES Birmingham 


Puitip RICHBELL Croydon 
H. D. SULLIVAN Plymouth 
WILLIAM HODKINSON Stretford 
C. FULLER PETERSEN Newport, Mon. 
F. O. Hawes London 
W. S. Husparp Leeds 
F. CARTLEDGE Oldham 
S. H. Sroxes Hyde 
J. B. WatsH Stockport 
H. N. Dann Blackburn 
J. A. Tomes Stourbridge 
D. M. THOMPSON Wigan 
J. PALSER Birmingham 
C. A. PouLson Baillieston (Glasgow) 


The H. E. Jones London Medal was endowed by the late Mr. H. E. Jones, Past-President of The Institution of Civil Engineers, Pag 
President of The Institution of Gas Engineers, and first presented in 1905. 

The Medal is awarded, generally annually, by the Council for a Paper accepted for presentation to and read at a General Meeting of the]p. 
stitution in the calendar year preceding the year of the award and dealing with “ the principles involved in the construction of Works or 
plant for the manufacture or distribution of gas ”’, and/or “ the points of good management of a Gas Undertaking considered in relation to th 
management of labour ; the facilitating and popularizing the use of gas for general purposes, or improvement in carbonizing and purifying 
processes, or in the development cf residuals.” 


No Paper is eligible for the award of more than one Medal in the gift of the Institution. 


1948 T. C. Fintayson, M.Sc. 

F. S. TOWNEND, B.Sc.(Eng.) 
1949 K. W. FRANCOMBE 
1950 H. STANiER, M.A. 

J. B. McKEAN, B.Sc. 
1951 J. Burns, G.M., B.Sc., Ph.D. 
1952 W. GrReGson, R.N.R., M.Sc. 
1953 Sir CHaRves Exwis, Kt., F.R 
1954 G. Le B. Diamonp, C.B.E. 
1955 L. J. CrarK, B.E.M., M.Sc. 
1956 C. Stott, M.C., B.Sc. 
1957 R. S. ANDREWS, 


1958 D. Beavis 
1989 J G- S. Criss, M.A., D.LC. 
J. D. F. Marsu, M.A., B.Sc. 


(Eng. 
S 
















Siti 


iil 


it 


The Institution Silver Medal was first presented in 1905 and is awarded, generally annually, by the Council for a Paper accepted for 
presentation to and read at a General Meeting of a District Section of the Institution or of an Affiliated District Association in the calendar 
ing the year of the award. A Chairman’s or a Presidential Address is not eligible for the award and the Author of a Paper must 
be a Member, Associate Member, Associate or Student of the Institution. 


No Paper is eligible for the award of more than one Medal in the gift of the Institution. 


1950 S. K. HAWTHORN Birmingham 
1951 { Nj NICKLIN, M.Sc. Manchester 
M. Repman, B.Sc.(Tech.) Manchester 
1952 D. C. Bertram, G.M., B.Sc. Southall 
1953 T. W. Jackson Weston-super-Mare 
1954 A. F. Grant, B.Sc.(Eng.) 
1955 D. C. ELcin Edinburgh 
1956 1. J. HaARTILL Stretford 
1957 E. Spivey, Ph.D., B.Sc. London 
C. H. WILLIAMSON London 
1958 E. T. PickerinG, B.Sc. Birmingham 
1959 { L; P. INGRam, M.B.E., M.Sc. 
| M. J. F. Open, B.Sc., Ph.D. Bath 


1947 J. A. Speers, M.Sc. Middlesbrough 
1948 J. A. WILLIAMS _ London 
1949 L. G. TOWNSEND, M.Sc. Birkenhead 
1950 F- E. Mitts, B.Sc. London 
F. C. Smitx London 
1951 R. W. N. CAMERON _ Bristol 
1952 T. ANDREws, M.Sc.(Tech.) Liverpool 
1953 I. J. HARTILL 
1954 K. SUMMERSGILL, B.Sc. Timperley (Chesbite) 
1955 F. Grocott, B.Sc. Birminghaa 
1956 W. Luoyp-ELLIs, B.Sc. _— Casdift 
1957 J. R. KILVERT Birmingham 
1958 T. Bryan, B.Sc.(Eng.) rmingsam 


1959 J. R. TEALE 
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The Institution Bronze Medal was first presented in 1905 and is awarded, generally annually, by the Council for a Paper accepted for 
presentation to and read at a General Meeting of a Junior Gas Association in the calendar year preceding the year of the award. A Prest 
dential Address is not eligible for the award and the Author of a Paper must be a member of the Junior Gas Association before which the 
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MEDALS, PRIZE 


CHARLES HUNT MEMORIAL MEDALS 


Regulations 


The following regulations have been approved by the Council and will be operative as from Ist September, 1962. 

Charles Hunt Memorial Medals in Gas Engineering (Manufacture) and Gas Engineering (Supply) were originally awarded on the results 
of the Diploma Examinations in Gas Engineering (Manufacture) and (Supply). Endowed by the family of the late Mr. Charles Hunt, Past 
President of The Institution of Gas Engineers, in memory of their father, the Medals were first presented in 1930 and 1932 respectively. In 
later years, they were awarded upon the results obtained in the Final, Part II, of the Associate Membership Examination of The Insitution 
of Gas Engineers. 

Three Charles Hunt Memorial Medals may now be awarded annually by the Council of the Institution, on the recommendation of the 
Gas Education Committee, subject in each case to the following conditions :— 

(a) Candidates for the Charles Hunt Memorial Medals must have attained a standard sufficient to justify the award and must either 

(i) “ passed the whole of Part II, Group B, of the Institution Examination, 


(ii) ae successfully completed a sandwich course in gas engineering, which has been approved by the Council as appropriate for an 
examination qualification for Associate Membership and the entrance qualification for which is possession of an Ordinary National 
Certificate in Mechanical Engineering or in Chemistry or the General Certificate of Education, advanced level, in appropriate 
subjects or some similar qualification which shall have been approved by the Council. 

(b) Three Medals will be awarded, one for each of the three functions Gas Engineering (Manufacture), Gas Engineering (Distribution), 
and Gas Engineering (Utilization). Candidates will be eligible for the Medal in the function in which they passed the Institution 
Examination or in which they successfully completed a sandwich course. No candidate will be eligible for more than one award 

() Candidates will be eligible for an award in the sessional year (ist September to 31st August) in which they pass Part II, Group B, of the 
Institution Examination or in which they successfully complete a sandwich course in gas engineering. 

(d) Candidates will be assessed on their overall record as gas engineering students. 


(e) The records of those candidates who have achieved the best results in the Institution Examinations and those who are reported by their 
Colleges to have the best records as sandwich course students will be examined by a panel consisting of the Chairman of the Gas Education 
Committee and the Assessors for Sandwich Courses. The Assessors will have discretion to summon candidates for oral examination 
if they think fit, and such oral examination may cover any part of the syllabus of the course which the candidate has followed. 


(f) The views of the Assessors will be submitted to the Gas Education Committee, which will make such recommendations to the Council 
as it feels appropriate. 


Awards 


Charles Hunt Memorial Medal in the Diploma Examination in Gas Engineering (Manufacture) 


4 ,- ._——? — 1943 G. GILDEN Liverpool 1952 J. PARKER Bristol 
. C. REA Edinbur; 1945 D. Beavis Cambridge 1956 F. C. Br Darli 
932 J. H. Dype, M.Sc. Plymouth 1946 A. COLE Bradford staal (Ge ar Gunatiaeans Ohh Prot waits 
1938 J. Matspury, B.Sc. Hertford 1947 A. W. SANDERS Birmingham — Se ee wars 
1939 R. A. Hupson, M.Sc. London 1949 N. R. BOwMAN Stretford 1958 J. S. Goope Birmingham 
19 T. S. RICcKEeTTS Hertford 1951 G. C. Cookson Birmingham 1960 M. J. Tipp London 


Charles Hunt Memorial Medal in the Diploma Examination in Gas Engineering (Supply) 


- . = London ae A. D. sinaen Cardiff 1957 R. Evans Karachi 
. B. WALSH Stockport 1952 D. H. P. Hammonp Exeter : 

143 W. H. B. Porter Belfast 1953 A. F. COLLIESON Wallasey 1939 D. Reap Singapore 
1945 FP. Harvey Bilston 1956 G. B. Scotr Glasgow 1960 K. Prost West Kirby 


WILLIAM DIETERICHS MEMORIAL PRIZE 


Regulations 


_The William Dieterichs Memorial Prize was endowed in 1951 by the colleagues and friends of the late William Dieterichs, for many years 
chairman of the Industrial Gas Development Committee. The Prize will be awarded, generally annually until the fund is exhausted, subject 
to the following regulations :— 

(1) The value of the Prize shall be £15. 


(2) The Prize shall be awarded to the Author or joint Authors of a technical Paper, on the subject of Industrial Gas, delivered 
during the calendar year on any recognized British platform, subject to the Paper being, in the opinion of the adjudicators, of 
sufficient merit to warrant an award. 

(3) In the case of joint Authors, the value of the Prize will be divided equally between them. 


(4) Eligibility for the Prize will be restricted to persons working within the Gas Industry, as defined in By-Law | of The Institution of 
Gas Engineers, as follows :— 

* The Gas Industry ’ means (a) the production or distribution of gas, or (b) the design or construction of works machinery, 
plant or apparatus for the production, distribution, or use of gas, or (c) the production, prozessing or use of the by-products 
of gas production, or (d) research work connected with the production, distribution or utilization of gas or its by-products. 

(5) The Prize will take the form of books, instruments, or other articles of educational value, or technical equipment, selected by 
the recipient and approved by the adjudicators. 


Awards 
951 J. F. Waicut, B.Sc.(Eng.) Birmingham 1955 J. A. Prica, B.Sc. London 1958 W. EB. Prancis, B.A. _ Solihull 
isa D. J. Davirs London 1956 A. Hiccs Birmingham 1959 J. Buus Birmingham 
W. Lockwoop London 1957 {fh H. Brp Cuffley (Herts.) 
1984 A. EB. TYRRELL London H. R, Cooke London 
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FELLOWSHIP 


JAMES ARCHIBALD MACLAY MEMORIAL PRIZES 


Regulations 


The James Archibald Maclay Memorial Prizes were endowed in 1946 by the colleagues and friends of the late James Archibald Maclay, 
to mark his active connexion with the Gas Industry for more than 60 years. They were first awarded in 1947 upon the results of the Higher 
Grade Examinations in Gas Engineering (Manufacture) and (Supply), respectively. 

, The Regulations for the award of these prizes, published in 1947, were operative until 1952, when the following regulations came into 
‘orce :-— 


The James Archibald Maclay Memorial Prizes in Gas Technology (Manufacture) and (Supply), and in Gas Salesmanship and Consumer 


Service are awarded annually by the Council of The Institution of Gas Engineers, on the recommendation of the Gas Education Committee 
of the Institution :— 


(a) To the candidate who is placed highest in the examination for Gas Technology (Manufacture) of the City and Guilds of London 
Institute, and who has attained a standard sufficient to justify the award of the prize, and 


(b) to the candidate who is placed highest in the examination for Gas Technology (Supply) of the City and Guilds of London Institute, 
and who has attained a standard sufficient to justify the award of the prize, and 
(c) to the candidate who is placed highest in the examination for the Principles and Practice of Gas Salesmanship of the Sales T 
Committee of The Institution of Gas Engineers, and who has attained a standard sufficient to justify the award of the prize. 
Subject to the following conditions :— 
(i) oe (a) and (6) above : 


candidate must be eligible for the award of a Full Technological Certificate, and must obtain a first-class pass in the examination 
for Gas Technology (Manufacture) or (Supply). 


(ii) As to (c) above : 
The te must be eligible for the award of a first-class certificate. 


(iii) The Prize will take the form of books, instruments or other articles of educational or cultural value, selected by the recipient and 
approved by the President of The Institution of Gas Engineers. 


(iv) In the event of two or more candidates obtaining equal marks in the relevant written examination, the award shall be determined 
by oral examination of the candidates concerned. 
Awards 
James Archibald Maclay Memorial Prize in Gas Engineering (Manufacture) 


R. B. J. Smrrn Bath 1950 J. T. Murray Dundee 1952 D. H. Jenkins 
A. S Sbocenr Birmingham 1951 H. M. Gower Gloucester 


James Archibald Maclay Memorial Prize in Gas Engineering (Supply) 


D. W. C Tonbridge 1949 L. Foster Birmingham 1951 K. SULLIVAN 
= FA Brighton 1950 A. G. Pratr Ipswich 1952 G. W. Jasper 


James Archibald Maclay Memorial Prize in Gas Technology (Manufacture) 
A. Davies Bryncoch 1955 M. GuLLerr Weston-super-Mare 1957 W. S. DONAGHEY 
Bradford 1956 D. BARBER Thurnscoe 
James Archibald Maclay Memorial Prize in Gas Technology (Supply) 
Bromley 1956 L. T. MASON Croydon 1959 D. E. Jarvis 
Dartford 1957 R. W. Davies London 1960 R. S. MATHERS 
Maesteg 1958 F. C. CaRTER London 
James Archibald Maclay Memorial Prize in Gas Salesmanship and Consumer Service 
London 1956 J. F. GuNNER London 1959 R. WINDLE Sowerby Bridge 


London 1957 D. J. F. Osporn Crawley (Sussex) 
London 1958 F. McDonacu Blantyre 


DEMPSTER TRAVELLING FELLOWSHIP 


Regulations 
The Dempster Travelling Fellowship was endowed, in 1951, by Mr. Charles Dempster, in memory of the late Robert Dempster, senior and 
junior, and John Dempster. The Institution of Gas Engineers i is trustee of the endowment. 


The income from the endowment is applied in awarding, from time to time, a Travelling Fellowship to enable the holder to study, either 
in this country or overseas, technical developments of interest to the Gas Industry. 

The Fellowship is awarded and administered by a Committee consisting of the President, two Vice-Presidents and Honorary Secretary of 
The Institution of Gas Engineers. It must be duly advertised in the appropriate technical and daily y press, and its award is subject to conditions 
to be issued by the Fellowship Committee. These may include the submission by the Fellow to the Committee of a report on visits made 
and developments studied during his tenure of the Fellowship. Candidates must not be more than 30 years of age. 


Awards 


1953 J. F. Day Kilgwrrwg (Mon.) 1957-58 T. Warp 1960 E. THORNTON London 
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By Huu S. CuHeeTHaM, M.I.Mech.E., M.I.Gas.E., M.1.-Chem.E., F.Inst.F. 
Director, Woodall-Duckham Construction Company, Limited. 


COMMUNICATION No, 588. 


It is now almost a year since you did me the great honour of 
electing me your President. My period of office has given me 
much pleasure and satisfaction and I wish to take this oppor- 
tunity of expressing to you all, and particularly to the mem- 
bers of your Council, my sincere thanks for the help and 
unfailing support which has been accorded to me. 

As you know, this is only the third occasion in the history 
of our Institution when the President has been elected from 
those of its members concerned with the provision of plant 
and appliances. The first was the late Sir Frederick West; 
the second Dr. Harold Hartley; and I value very greatly 
the privilege of following in their footsteps. 

One who has spent a lifetime in plant design and con- 
struction in our industry has perhaps a point of view differing 
somewhat from those concerned with gas supply, but my 
friends on the Council have at all times been most co-operative 
when they may have thought that their President was perhaps 
a little off the beam! 

During the year, I have been able to visit a number, but 
unfortunately not all, of our District Sections and Junior Gas 
Associations. I was delighted by the enthusiasm which was 
evident on all these occasions and by the welcome which I 
received. I was greatly impressed by the quality of the dis- 
cussions which I heard and I consider that the excellent work 
which is being done by the Sections and Associations is of the 
greatest possible importance to us all. 

I have been able to attend the Annual Meetings of a 
number of Overseas Gas Associations and there also I was 
welcomed most cordially. It is always a special pleasure to 
visit our friends overseas and to-profit with them in com- 
paring our activities. 


It is customary for the President, in his Address, to review 
the prircipal activities of the Institution and its progress 
during his year of office and I think it would be your wish that 
I should present you with such a review. 


MEMBERSHIP 
First, and perhaps of greatest importance, is our member- 
ship and I am happy to report that the total membership 
continues to show a healthy increase. Our regrettable losses 
due to death or resignation are more than offset by new 
s. 


Our largest entries are in the class of Associate Membership 
which is itself a very satisfactory indication of the technical 
standing of these new members. 

Another aspect of our membership position is, however, 
not so satisfactory in that while the class of Associate Member 
is increasing, the number of our Members is falling. Over the 
past 30 years since we were granted our Royal Charter the 


LG.E. Journal—June, 1961 


number of Associate Members for every 100 Members of the 
Institution has been: 


1930 ea rae 42 
1940 ea ae 78 
1950 Seb 6. 
1960 ae See 153 


It is clear from our records that latterly there has been a 
marked falling off in the number of those Associate Members 
who have applied for transference to the class of Member. 
The average annual transferences in the last three five-year 
periods have been: 

53 in 1946 to 1950 
23 in 1951 to 1955 
18 in 1956 to 1960 


I am sure that all those associated with our Institution 
know that Associate Membership is intended as a step to- 
wards the ultimate achievement of Membership which is, of 
course, the senior grade of Corporate Membership. I would 
therefore urge all who have enjoyed the class of Associate 
Membership for a period of years to consider if, in fact, it is 
not now appropriate for them to make application for trans- 
ference to the class of Member. All of us must realize that if 
the present trend is not reversed the status of the class of 
Member of The Institution of Gas Engineers will suffer and 
with it the status of the Institution itself. 


AMENDED By-Laws 

The amendments to the By-Laws of the Institution agreed 
by Corporate Members at the 96th Annual General Meeting, 
were finally allowed by the Privy Council in June, 1960, 
and came into operation on Ist January, 1961. The most 
important changes relate to the provision of two new classes 
of membership, viz., Companions and Graduates. The class 
of Companion is intended for those who, whilst not being 
eligible for Corporate Membership, occupy a distinguished 
position in Science or Industry or in a profession having 
interests in common with engineering in the gas industry. 
Graduate Membership is for those who, whilst possessing 
appropriate examination qualifications, are not yet eligible, 
by reason of age or position, for Associate Membership. 

It is a special pleasure to me to mention here that we are 
to have a number of Area Board Chairmen as Companions 
of this Institution. 


JOURNAL 

One of the highlights of my year of office has been the 
launching in January this year of the new monthly Journal of 
The Institution of Gas Engineers. As I explained in my 
foreword to the first issue, your Council had been very 
conscious, for some considerable time, of the disadvantages 
of the practice of publishing an annual volume of Transactions 
which obviously could not be completed until after the end of 
the year which it covered. The new form of publishing the 
reports and papers presented at General Meetings of the 
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Institution, with the discussions, as well as items of more 
general interest to members that were previously included in 
our Bulletin, overcomes much of this time lag and brings our 
Institution into line with the more important of our kindred 
professional bodies. A valuable feature of our Journal will 
be the regular inclusion of reports of the activities of our 
Sections and affiliated Associations, together with abstracts 
and discussions of all the papers presented at their meetings. 


We have also been able to arrange for abstracts from papers 
presented to Overseas Associations, as well as other overseas 
publications, to appear each month. 

I think we should not allow the Bulletin to pass into 
oblivion without a word of appreciation. Prior to 1949, the 
Transactions were the only official records of the affairs of the 
Institution. With the advent of nationalization it was felt 
that a closer link was desirable between the Institution and 
its members, and the then President (Mr. E. Crowther) 
wrote in his foreword to the first issue (January, 1949): 
“This Bulletin is intended to inform members and keep them 
informed of the day-to-day work of the Institution and its 
Committees, to record the movement of members and to give 
you advance notice of forthcoming events of interest to 
members.”’ I believe our members have come to appreciate 
the value of the Bulletin over the past 12 years. 

The Journal marks a real step forward. Its purpose is clear 
and its scope is the scope of the Institution itself, professional, 
technical and educational. It does not seek to cover the many 
other and varied aspects of the gas industry that one finds in 
the commercial technical press, nor has it been launched in 
any spirit of competition. 

The support which the Journal has received from all sections 
of the industry is extremely gratifying and I would mention 
especially the many firms who responded so willingly and so 
promptly to my appeal for support by purchasing advertising 
space. The publication of the Journal is expensive and it is 
only by such support that its production has been found 
possible without excessive burden on our finances. 


I have every confidence that our Journal will grow in useful- 
ness and stature in the years to come. 


EDUCATION 


The success of the Short Refresher Course in Oxford in 
April, 1960, encouraged our Gas Education Committee to 
arrange a similar course in 1961, this time with the bias on 
distribution engineering instead of production. About 50 
engineers, mostly drawn from Area Gas Boards, but including 
some from firms of contracting gas engineers, attended this 
course, which was again held in the excellent surroundings of 
Pembroke College. I had the pleasure to attend the final 
session of the course and was gratified to learn at first hand 
of the great interest and satisfaction of those who had the 
advantage of participating. 

In recent years it has become clear that the increasing 
specialization of the engineer within the gas industry ought to 
be reflected in his education and consequently new Education 
Regulations have been introduced with effect from Ist Jan- 
uary, 1961. The first Associate Membership Examination 
under the new regulations will be set in October, 1962. Stu- 
dents will have the choice of three specialist branches of Gas 
Engineering, namely Manufacture, Distribution and Utiliza- 
tion, in Part II of their Final Examination. 


For the benefit of those studying by means of sandwich 
courses, a recommended programme for practical training has 
been drawn up, providing for six periods of 25 weeks’ dura- 
tion which can be included in a five-year student engineering 
apprenticeship. Different, but partially overlapping, model 

cgrammes have been drawn up for students specializing in 

crufacture, distribution and utilization respectively. In 


PRESIDENTIAL ADDRESS 


each case the student would spend the final period as a personaj 
assistant to a senior engineer or manager. 

The regulations for the Certificate in Gas Salesmanship 
and Consumer Service have also been revised in the light of 
changes in the teaching of gas utilization and at the same time 
a new subject entitled “The Art of Expression” has been 
introduced to replace English S1. 





Tue Society OF British GAS INDUSTRIES 


The scope of the Institution embraces all technical aspects 
of the gas industry. It is therefore gratifying to note that, 
although not all our members have completed and returned 
the Membership Register cards sent to them last November, 
the returns so far received indicate that a substantial percen- 
tage of the total membership of the Institution is engaged in 
the manufacture of gas plant and appliances, efc., i.e. in the 
field of The Society of British Gas Industries. A number of 
members with specialized knowledge in these fields serve on 
our technical Committees, notably the Gas Works Safety 
Rules Committee, Meters Committee, Committee on Un- 
accounted-for Gas and ad hoc Committee on Electrical 




































Bonding, as well as on our Gas Education Committee, Sales 
Training Committee and Codes of Practice Drafting Panels. 


It was a particular pleasure to me that The Society of British 
Gas Industries decided to mark my year as President by 
inviting members of the Institution to a Reception at County 
Hall at the opening of this 98th Annual General Meeting. 


THE Coke OVEN MANAGERS’ ASSOCIATION 


Our membership includes about 80 professional engineers 
who are members, also, of The Coke Oven Managers’ Associa- 
tion. With this body the Institution stands in close and cordial 
relationship, and, indeed, our technical problems and interests 
have very much in common. The holding of an annual 
joint technical meeting initiated some years ago between the 
Institution and the Association and including, more recently, 
the British Coke Research Association, continues to be well 
supported and to produce good discussions and friendly 
personal relations. In addition, informal meetings are held 
once or twice a year between a number of the senior officers 
of the Institution and the Association to discuss current 
matters of mutual interest. One result has been for the 
Institution to invite the Association to nominate two of its 
members to assist by serving as members of our Gas Works 
Safety Rules Committee. 

Co-operation such as I have mentioned between professional 
men in closely allied technologies is of great value and 
importance to us all and it is the hope of the Council that the” 
future may see the Institution and the Association working 
still more closely together. 


CENTENARY 


It is not, I think, too scon to refer to the fact that in 1963 
the Institution will be celebrating the Centenary of its forma- 
tion. The Council has appointed a Committee to prepare 4 
programme suitably to mark this important celebration. Good 
progress is being made and it is planned to include an exhi- 
bition illustrating progress in all branches of our industry 
during the 100 years. 


INTERNATIONAL GAS UNION 

I have been very pleased to have had the opportunity 
during my year of office of becoming more closely acquainted 
with the representatives of the member associations on the 
Council of the International Gas Union and with the work 
of the Council and its Committees. The Union, of which 
The Institution of Gas Engineers is a founder member, now 
embraces 20 nations, representing the New World, Western 
and Eastern Europe, Australasia and the Far East. 
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I have particularly vivid memories of a visit I was privi- 
leged to make, at the request of the Council, last August, in 

y with a party of members of the Council of the 
International Gas Union, to Moscow and Leningrad and the 
discussions we had there with leaders and personnel of the 
Soviet gas industry. Our reception was most cordial and I 
was much impressed by what I saw and heard of the very 
rapid development of that industry following upon the 
availability of vast reserves of natural gas. 

More recently, I have had the pleasure of acting as host, 
on behalf of the Institution, to the members of the Council 
of the International Gas Union who came to London for 
meetings in March of this year. I am fully aware of the 
growing importance of the International Gas Union, which is 
being looked to more and more, not only by its members but 
also by international governmental organizations such as the 
Organization for European Economic Co-operation and the 
Economic Commission for Europe, for information and advice 
on technical questions common to the gas industry in different 
countries. 

Our relations with our kindred Associations throughout the 
world continue to be most.cordial and profitable; as an 
example, I may mention the arrangements made earlier this 
year with our colleagues in France, in collaboration with the 
Scientific Office of the French Embassy in London, whereby 
a leading French gas engineer, Monsieur Roger Odier, very 
kindly toured this country and addressed six of our District 
Sections on the subject of recent developments in the French 
gas industry. His visit was a notable success and was greatly 
appreciated. 

Tue Gas INDUSTRY AT HOME AND OVERSEAS 


The work of the International Gas Union has shown very 
clearly the advantages which are to be gained by close associa- 
tion with our colleagues overseas and observation of each 
other’s activities. Although in this rapidly changing world 
published statistics become somewhat out of date by the time 
they are printed, much information of interest to us all is to 
be gained by a study of the latest figures made available by 
the O.E.E.C. and 1.G.U. and from the United Nations Annual 
Bulletin of Gas Statistics for Europe. 1 believe that our 
members will welcome a short review. 

In all the developed industrial countries we find, more and 
more, a complex system of gas production and distribution 
far removed from its original structure, comprising a series of 
self-contained manufacturing and distribution units in indi- 
vidual centres of population. Today the location of production 
is governed much more by the availability of supplies of gas- 
making ‘materials than by the location of areas of high 
utilization, and large volumes of gas are transmitted over 
ielatively long distances from centres of production to areas 
of consumption. In fact, there have for some time been 
exchanges of gas supplies across national frontiers. 

The increased cost of coal, hitherto the basic raw material 
for gas manufacture, and also to some extent a shortage of 
suitable varieties of coal, have led to the investigation of 
alternative sources of gas-making materials. Consequently, 
gas engineers now look to oil products such as light and heavy 
oil fractions, liquid petroleum gases, refinery oil gases, meth- 
ane from coal seams and natural gas as additions to, as well as 
substitutes for, coal as feedstock for gas production. 

It is in the light of this larger conception of production and 
supply that the following review of the present position is 

en. For the sake of brevity, most attention will be 
focused on the main industrial countries of Western Europe, 
but some reference will be made to the U.S.A. and the 
U.S.S.R. It is significant that the extended scope of gas pro- 

and utilization is reflected in the published statistics 
to which I have referred. 
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It is calculated that for the 17 O.E.E.C. member countries 
in 1959 the net amount of gas available for distribution and 
sale from gas works, coke ovens and other sources, including 
natural gas (but excluding blast furnace gas used in the iron 
and steel industry) amounted to about 12,650 mill. therms. 
This was an increase of about 6-0 per cent over the corre- 
sponding 1958 figure. Gas works’ gas contributed 39-5 per 
cent, coke oven gas and blast furnace gas 27-0 per cent, 
ee 23-6 per cent, and other sources 10-0 per cent of 

total. 


In order to give perspective to the total amount of gas 
available for sale, it may be noted that the figure for the 17 
O.E.E.C. member countries is only some four times the 
corresponding figure for the United Kingdom alone, which 
fact incidentally indicates the relative importance in point of 
size of this country’s contribution. 

The amount of gas available for use in all its forms (even 
including blast furnace gas which is used in some countries 
to a significant extent for steam raising) provides only a rela- 
tively small percentage of the total energy requirements of the 
O.E.E.C. countries—not more than about 10 per cent as 
compared with 8 per cent from electricity and 24 per cent 
from oil products and over 50 per cent from coal. One can 
with confidence expect gas to supply an increasing proportion, 
largely I believe at the expense of solid fuel, provided that the 
gas industry can obtain low-cost gas-making materials and 
employs economic methods of gas manufacture, distribution 
and utilization. 


It is relevant to note that broadly, on the same basis as 
already taken, the net amount of gas (excluding blast furnace 
gas used in the iron and steel industry itself) available for sale 
in the U.S.A. is reported as about 119,000 mill. therms, i.e., 
about nine-and-a-half times the amount available in the 17 
O.E.E.C. countries. The corresponding amount of gas 
available for sale in the U.S.S.R. was about 17,300 mill. 
therms. In terms of per capita the amounts of gas available 
for sale were:— 


O.E.E.C. countries 44 therms 
US.A. ... 690 therms 
U:S.S.R. 83 therms 


The difference between the O.E.E.C. figure and that of the 
U.S.A. is striking and suggests that there should be great 
opportunities for an increase in the use of gas in all countries 
on this side of the Atlantic. 

It is of interest to examine in more detail how the amount of 
gas available for general use in the various countries of Europe 
is comprised and how it is used. 

Your attention is called to Tables A, B and C which I have 
had prepared from the United Nations Annual Bulletin of 
Gas Statistics for Europe and which, taken together, give a 
fairly comprehensive summary of the situation relating to 
gas availability and distribution in 1959 in seven of the more 
important industrial member countries of the O.E.E.C. which, 
between them, account for over 90 per cent of the total. The 
corresponding data for the U.S.A. and the U.S.S.R. are given 
for comparison. 

From Table A it will be seen that of the O.E.E.C. countries 
the United Kingdom is the largest in terms of gas availability. 
It is in this respect the second highest per capita and is 
exceeded in this respect only by Austria. The available gas 
per capita in the U.S.A. is, however, as already stated, on an 

together greater scale, being nine to ten times that of the 
highest amongst the O.E.E.C. countries. 

Table A also shows, for each country, the percentages of the 
total net available gas which are obtained from six sources of 
supply. It should be emphasized that the figures under the 

heading ““Gas Works and Local Supply Centres” include, in 
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addition to the gas produced at gas works, those quantities 
of coke oven gas, blast furnace gas, refinery gas, liquefied 
petroleum gases and natural gas which have been obtained 
from outside the gas works. Table B shows the relative propor- 
tions of these gases which make up the total available gas 
provided through gas works and local supply centres. The 
figures under the other five headings in Table A refer to the 
gas supplied directly to consumers from those industries. In 
this respect considerable variations in pattern are to be dis- 
covered due in a large degree to the differences in organization 
in the various countries. 













TasLe A.—Gas Availability in Selected Industrialized Countries (1959). 


PROPORTION OF TOTAL GAS AVAILABLE FROM :— 


In the U.K., over 80 per cent of the total gas is supplied 
through the gas works and local supply centres; 15 per cent 
is supplied directly from coke ovens to associated industrial 
consumers ; and other sources provide only minor proportions, 
At the other end of the scale, in Italy only about 7 per cent 
of the available gas is provided from gas works and no less 
than 77 per cent is supplied directly to consumers as natural 
gas. The other countries lie between these extremes with 
proportions of gas works’ gas ranging from 19 per cent to 
39 per cent, and the remaining available gas being provided 
by coke ovens and “other industries” such as the oil industry, 
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¢ Excluding manufactured gas mixed with other gases. 





Notes.—* Total Gas available excluding producer’s own consumption and gas unaccounted for. 
+ Excluding deliveries to the iron and steel industry and to the thermal electrical industry. 


TABLE B.—Dissection of Total Gas Available from Gas Works and Local Supply Centres 
9088 iatetasrcendl Gas Used on Works _ . 
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¢ Includes methane from coal mines and sewage plants. 
4 Excludes manufactured gas mixed with other gases. 





Nores.—* The figures in this table would not be x changed es essentially if be wage for gas used for internal consumption were possible. Thus they 
indicate in a general way the proportions of various gases which 


t The original data are insufficient in some cases to distinguish with certainty between the proportions of refinery gas and liquefied petroleum 
gases. 
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up the figures in the fourth column of Table A. 
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Domestic Use SuPPLIED BY :— 


TaBLeE C.—Gas Consumed for Domestic, Industrial and Commercial Purposes (1959). 


INDUSTRIAL Use SUPPLIED BY :— 




















Total (Gas Works | Other Car- Gas Works | Other Car- | 
Gas and Local | bonization Blast Refinery | Natural | and Local bonization | Blast Refinery | Natural | mercial | Total 
Country Con- Supply _ Industries, Furnace Gas } Gas Supply | Industries,| Furnace Gas Gas | and Other 
sumed Centres e.g. Coke Gas Centres | e.g. Coke Gas | | Uses 
| Ovens Geen 
Therms | 
x 106 Percent | Percent | Percent | Percent | Percent | Percent | Percent | Percent | Percent | Percent | Percent | Percent | 
| United 
Kingdom 3,157 4i-1 b4 _ _ = 25°5 15-3 — 3-4 — 147 100-0 
Western | 
Germany 2,709 14-4 — _ oe — 10-1 57-1 2-9 2°5 47 8-3 100-0 
Italy 2,722 5-9 — 3 9-8T 6°83 1-0 5-3 0-5 — 67-6 o1 | 100-0 
France 1,417 28-7 — — _ t 10-2 25-0 t 0-6 27-2 8-2 | 100-0 
Nether- Ld 
lands S44 31-9 — — — 2-3 6-0 51-9 — 1-8 61 100-0 
Austria 496 17-5 _ — — 1-4 2-2 19-8 _ — 58°4 0-7 100-0 
Belgium .. 389 21-4 i — — a 13-5 53-0 1°6 5-7 1-2 3-6 100-0 
USA. . 108,685 t — _— _ 28-0 b4 _ a — 59-5 12°5 | 100-0 
USS.R. 17,237 0:8 0-8 o t 9-8 
] 


t Includes L.P.G. 
t Denotes less than 0-1 per cent. 


and from collieries as methane. The important contribution 
made by coke oven gas in Western Germany, France, The 
Netherlands and Belgium may be observed. The similarity 
in the patterns of available gas in Italy, the U.S.A. and the 
U.S.S.R. is interesting and is due to the high degree of avail- 
ability of supplies of natural gas. 

There is, therefore, no doubt that all the industrial nations 
of Western Europe are already making great use of the exten- 
ded sources of gas supply. The significant roles now being 
played in some countries by supplies of gas from industries 
other than the carbonizing industries and by natural gas are 
likely to increase in importance wherever supplies of such 
gases are available at attractive prices. 

In Table C, the amounts of total gas available for use in the 

seven O.E.E.C. countries have been separated to show the 
proportions which are used for domestic purposes, by 
industry, and for commercial and other purposes. It has been 
found more revealing in the case of the “domestic” and 
“industrial”’ categories to indicate separately the proportions 
supplied by each of the sources shown in Table A, with the 
exception of those relating to liquefied petroleum gases for 
which the statistics are uncertain. 
_ Considering the “domestic” category it is to be noted that 
in all cases, with the exception of Italy, the major part of the 
domestic market is supplied by gas works or local supply 
centres. In this respect the domestic consumption per capita 
in the United Kingdom is much greater than that of any of 
the other countries—about 25 therms as compared with the 
next two largest of 17 (The Netherlands) and 13 (Austria). 
Italy has developed somewhat differently from the others in 
so far as the domestic market was supplied as to about 
26 per cent by gas works, 30 per cent directly by natural gas 
and 44 per cent. by products of the oil industry. The U.S.A. 
figures illustrate the situation which can arise when there are 
abundant supplies of natural gas for in that country practically 
all the gas used for domestic purposes is natural gas. 

When we turn to the industrial uses of gas in the various 
countries, the pattern is much more varied. In the United 

dom, a very substantial proportion of the industrial 
requirements of gas is provided by gas works. In the other 
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0-9 17-1 1-2 $ oo | 0-4 100-0 


Nores.—* Excluding L.P.G. (used directly) and blast furnace gas supplied to the iron and steel industry. 


countries, gas works supply only relatively small proportions 
of the gas taken by industry; their requirements are satisfied 
by gas from other industries. In Western Germany, Belgium 
and The Netherlands notable proportions of gas are supplied 
to industry directly from the coking industry. In these 
countries there is a high degree of integration between various 
branches of industry. In Italy and Austria quite large pro- 
portions of natural gas are used in industry—in both countries 
many times the amount which is used for domestic purposes. 
In France, also, the amount of natural gas absorbed by in- 
dustry is rapidly increasing. 

The statistics relating to the consumption of industrial gas 
show that the United Kingdom takes a high place both as 
regards the total amount of gas supplied and the amount 
consumed per capita. This is particularly to be noted in 
general engineering and in the non-ferrous metal, glass, 
ceramics and food industries, especially the first-named. 


While the various countries do, of course, differ in the 
opportunities they offer for the sale of industrial gas, it can 
be concluded with certainty that the intensive efforts of the 
industrial gas sales sections and research organizations of our 
own gas industry are being rewarded. 


THE FUTURE 


As I have said on a number of occasions during my 
Presidential year, the wind of change is blowing in the gas 
industry just as hard as in other quarters. Stiff breezes are 
coming from the Midlands coalfields; gentle and warm 
zephyrs are reaching us from the Sahara; and we are subjected 
to strong blasts from the oil industry. 


It is the fact, which is shown clearly from the statistics 
which I have just reviewed, that the principal factor in the 
extension of the sale of gas is its price to the consumer. 


We now have in operation and under construction in our 
industry high-pressure, oxygen-using plants gasifying coal 
and oil, and other plants reforming rich gases at high 
efficiencies, and we are striving further to improve those 
efficiencies. Our efforts will, however, be of little avail unless 
we can purchase cheap feedstocks. The first requirement 












for the production of a low-cost gaseous therm is a cheap 
feedstock therm whether it be solid, liquid or gaseous. 


Nevertheless, we must not overlook the fact that, however 
cheap the gaseous therm may be, salesmanship and service 
are equally important. I believe that there is considerable 
scope for improvement in our relations with the domestic 
consumer. 


The members of this Institution are prepared to meet 
whatever conditions arise in this rapidly changing world 
and will make their full contribution to the progress and 
success of the new gas industry which is emerging. 


CONCLUSION 


The Institution of Gas Engineers is nearly 100 years old 
and never in its history has it been so vigorous as now, 
or its prestige so high. It provides a platform for the free 
exchange of ideas, and all of us are grateful to the Area 
Boards and to The Gas Council for their continued and 
excellent support. 


My year of office has been a full one in many respects, 
but it has been most rewarding. My associations with gas 
engineers in this country and overseas have given me a new 
insight into the problems with which we are faced and the 
way they are being solved. I conclude my Presidency with the 
tull knowledge that our industry is vigorous and confident of 
its future. 






Mr. C. H. Chester, C.B.E. (Bath) proposed a vote of 
thanks to the President for his Address, and said : — 


It is a great honour and pleasure to have the opportunity 
of expressing, on behalf of the members, our gratitude to 
the President, Mr. Cheetham, for his inspiring Address. 


Like the late Sir Frederick West and, more recently, Dr. 
Harold Hartley, he comes from the members concerned 
with the provision of plant and appliances; like those 
two excellent predecessors, he brings a breath of fresh 
air into the affairs of the industry. 


I had the pleasure of serving on the Council of the 
Institution, during my Presidential year, with Mr. 
Cheetham, and the utter sincerity he always displayed to- 
wards the progress of the science of gas engineering was 
evident to all his friends and colleagues, and I am proud 
to be one of them. Again, like his predecessors in the 
office of President, Sir Frederick West and Dr. Hartley, 
he has given an adroit pointer to the way in which he 
thinks the industry may move, and particularly emphasizes 
that co-operation between professional men in closely 
allied technical fields is of great value to all of us. I en- 
dorse such a view because the ultimate result is a mutual 
improvement in our various undertakings, for so rarely are 
we in competition with one another, nationally or inter- 
nationally. 

The pointer I take from our President in his excellent 
Address, although not directly said, is that if we have 
ample gas availabie, high in purity and low in sulphur and 
carbon monoxide, and at a price comparable with, or even 
better than, competing fuels, we should make a similar 
rapid progress in our total sales, as has happened in the 
United States of America, Italy, France and the Union 
of Socialist Soviet Republics. All this is on the under- 
standing that we take any business on offer, whether it be 
peak-load or otherwise: and, similarly, that the gas in- 
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VOTE OF THANKS FOR THE PRESIDENTIAL ADDRESS 


VOTE OF THANKS 


We live today in what I believe is the most interesting and 
exciting period in our history. Our opportunities are bound- 
less and I am sure that, with the enthusiasm which is evident, 
— among our younger men, the prospects are indeed 
bright. 

Throughout the year I have had a close association with the 
Honorary Secretary, Mr. George Currier. He has at gif 
times extended to me his wise counsel and advice and I am 
very grateful to him and to all members of Council for 
their support. 

To Mr. Charles Battersby, Senior Vice-President, and 
Dr. A. E. Haffner, Junior Vice-President, go my best thanks 
for their help, and to Mr. Battersby my best wishes for a 
happy and successful year of office. 

Collaboration with Dr. W. T. K. Braunholtz, has given 
me great satisfaction and, if it were possible, has increased 
my regard for the quiet, dignified and efficient manner 
in which he has controlled the day-to-day business of the 
Institution. 


Mr. A. G. Higgins, whose ability we all admire, will, 
I am sure, be a worthy successor to Dr. Braunholtz, and to 
him and the excellent staff of the Institution go my thanks 
and good wishes for the future. 


Last, but not least, I thank the Chairman of my Company, 
Mr. Campbell Finlayson, for the help, support and en- 
couragement which he has at all times given to me. 


dustry must have its freedom to buy its raw materials in 
the best market. 


The plants to which the President refers, and which are 
now known to the industry, are quite revolutionary com- 
pared with those on offer only a few years ago. I refer 
to gas reforming, methane reforming and use direct, 
butane-air enrichment, and many other ancillary refine- 
ments, including carrier gas reaction in traditional vertical 
retorts, all having the advantage of materially improving 
—in fact, almost achieving on a properly planned integra- 
tion scheme—the full base loading of traditional coal- 
consuming plants with the great advantage in price com- 
pared with any other raw product, so long as it is 
understood that the wide variants that occur, due to our 
load factor and industrial demand, and our very large 
potential in the heating field for central heating, gas fires, 
and so on, can be met much more economically with the 
new types of plant than by the old method of peak-load 
production, which was always a bugbear to our industry, 
as, indeed, peak demands can be to almost any industry. 


These types of plant, including high-pressure gasifica- 
tion by Lurgi, oil, and later by hydrogenation, are tools 
now being sharpened ready to meet the “ wind of change” 
blowing in the gas industry referred to by the President. 
We can and we must use them as quickly as possible. If 
collaterally we accept the challenge that we can meet any 
type of load at any time of the year and get away from the 
bugbear of living for our prosperity on temperature alone, 
there is no doubt, in my opinion, that the pointer has been 
given by our President that not only will the gas industry 
prosper, but it will increase in a very startling manner that, 
when looked on a few years hence in retrospect, will amaze 
those now in the industry, both technically and 
commercially. 
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VOTE OF THANKS FOR THE PRESIDENTIAL ADDRESS 


The President does hint im his Address, if I read it aright, 
and with the knowledge over a period of years, that quite 


a few countries in Europe had a declining “gas"industry” *" 


until these new methods to which I have just referred were 
infused into their organization, coupled very largely with 
integration and the use of natural and other oil gases. 


We are indeed fortunate to have a President so well 
travelled as to bring this world-wide knowledge to our 
attention and as a distinct pointer to us that, whilst tradi- 
tion is a wonderful thing, we must use other new and 
better methods to improve our commercial enterprise and 
successes when they are so clearly demonstrated. 


I therefore have very great pleasure in proposing, on 
behalf of my fellow members, a very hearty vote of thanks 
to our President, Mr. Cheetham, for his knowledgeable 
Address. I call-on Mr. Holmes to second the proposal. 


Mr. F. B. Holmes (Huddersfield):—It is indeed an 
honour and a great pleasure to second the vote of thanks so 
ably proposed by Mr. Chester. Wondering why I had been 
chosen for this very pleasant duty, I recalled that the 
President, some few years ago, spent some considerable 
time in the district from which I come, and I thought that 
perhaps this was the link—even though last night the 
district was referred to as the “ frozen North.” 


Quite obviously, one of the highlights of Mr. Cheetham’s 
year of office has been the publishing of the new monthly 
Journal of the Institution. This, I am sure all members 
will agree, is a great step forward, enabling us all to have 
a regular and up-to-date report of the Institution’s activi- 
ties, and of those of the Sections and affiliated Associations. 
What our President did not mention was the considerable 


contribution that he, himself, made to its launching. 
Mr. Cheetham has referred to the success of the short 


refresher course held in 1961. I am sure it will be of 
interest to him to know that we sent one of our young 
engineers on this course, who, on his return, wrote person- 
ally to me, thanking the Company’s board for giving him 
the opportunity and privilege of attending it, stating that 
he found it most valuable from a technical point of view, 
and enjoyable socially. 
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It is obvious that the Institusion’s | 
International Gas Union is a matter close to the President’s 


“heart, for ie"is’ inteteSting to 'réeOFd that, when. seconding 


the vote of thanks, in the year 1954-55, to the then Presi- 
dent, Mr. W. K. Tate, Mr. Cheetham stressed the import- 
ance he felt of an active association with the Union; Mr. 
Cheetham’s Address today has given him an opportunity 
ot furthering this view, strengthened, no doubt, still further 
by the development during recent years of the Organization 
for European Economic Cooperation. 

We would be well advised to study Mr. Cheetham’s com- 
ments on “ The Gas Industry at Home and Overseas” and 
“The Future”, for here is shown a rapidly changing pic- 
ture of the Institution today. The “ wind of change”, as 
he rightly calls it, highlights the challenge that faces us. 

At times, there is a tendency to depreciate the achieve- 
ments of this country, but the gas industry has shown 
itself anxious and ready to meet the challenge of the new 
circumstances and so strengthen its service to the 
community. 


Those of us concerned with the provision of plant and 
appliances were naturally delighted when Mr. Cheetham 
was elected President. As he points out, this is only 
the third occasion in almost 100 years when one of our 
number has been so honoured, and we were glad to mark 
his year of office by giving him and the Institution, through 
The Society of British Gas Industries a reception last night. 
We hope that all those who joined us enjoyed the occasion. 

Rather than merit the description—and deserve the 
reward—of the man in the old Chinese proverb, “ He who 
thinks by the inch and speaks by the yard should be kicked 
by the foot”, I conclude by saying how grateful we are to 
Mr. Cheetham for the amount of time and thought he must 
have spent in the preparation of his most interesting 
Address, which makes a valuable addition to those given in 
the past. 


I have very real pleasure in seconding the vote of thanks 
to our President. 
The vote of thanks was carried by acclamation. 


The President: Thank you very much for the way in 
which you have received my Presidential Address. 
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V FURTHER OBSERVATIONS ON THE BEHAVIOUR 
OF REFRACTORIES IN OIL-GAS PLANTS 


By L. Sabiston 


(1) INTRODUCTION 


Brief descriptions of the three main types of oil-gas plant 
in use in this country together with reports of the most 
frequently encountered sources of refractory failure were 
contained in the 49th Report.'® This preliminary report 
attempted merely to catalogue the data then available 
without offering any solutions to the problems raised and to 
focus the attention of operating engineers on the experiences 
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Ficure 14.—Catalytic Oil-Gas Plant. (Self-steaming Plant 
—above.) (Regenerative Plant—below). 
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of others with similar plants and similar problems. In the 
intervening two years, more information has been accumu- 
lated as a result of visits to plants and reports sent in by engi- 
neers, and, while no universally applicable answer to the 
problems involved can be advanced, it is felt that the informa- 
tion presented two years ago should be brought up to date. 
In every case, the observations were made on catalytic plants 
of the type described as Type A in the first report (Figure 14). 

In the preliminary investigation it was found that com- 
paratively little trouble was experienced, apart from failure 
of the top courses of checker bricks in the steam regenerator 
vessel or in the vessel where the feedstock is sprayed on to the 
refractories. Since that time, this finding has been amply 
corroborated. Since, however, it is the general behaviour 
of refractories in oil-gas plants that is being considered in 
this report, it is necessary to mention briefly the parts of the 
plant where refractories do not fail as well as the one part 
where they do. 


(2) REFRACTORY BEHAVIOUR IN VARIOUS PARTS OF THE 
PLANT 
(i) Combustion Chamber 


The source of heat for the ensuing operations is a burner 
situated at the end of a chamber some 8 ft long and of 5 ft 
diameter. The burner blocks examined have all been made of 
refractory concrete and some minor cracks have been found 
between air holes. None of the engineers interviewed 
considered these cracks worthy of mention, and no report 
has been received of any difficulty due to this cracking. 
Indeed, the design and size of the block is such that some 
cracking is almost inevitable. The chamber is lined with 
firebricks, and here again there is no refractory problem. 
After a period of use, the firebricks become covered with a 
smooth glazed layer derived from the fuel ash and up to $ in. 
thick, which, when the plant is cooled down, may peel off 
in a manner exactly analogous to the peeling of glazes on 
pottery. The loss of brickwork by this mechanism is not 
serious and could be avoided completely were it convenient 
to maintain the temperature in the chamber at a sufficiently 
high level. Since many of these plants are used as peak-load 
plants, the usual practice is to allow them to cool when not 
in use. 

(ii) Air Preheater 


At the-end of the combustion chamber, the hot gases 
produced by the burner enter the air-preheating vessel, 
which is a cylindrical chamber of circular section filled from 
about 4 ft up with checkers supported on arches. At right- 
angles to the line of entry, the gases, now mixed with aif 
drawn down through the checkers, pass through a brick- 
lined duct to the bottom of the catalyst vessel. Refractories 
used for lining the air-preheater and checkers are completely 
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satisfactory. Some spalling has been noted particularly on 
the corners where the combustion chamber joins the pre- 
heater vessel and on the arches supporting the checkers. The 
spalled portions of brickwork tend to remain in the arch, 
but it is doubtful if they contribute in any way to the load- 
bearing abilities of the arch. However, the remaining brick- 
work is sufficiently strong to carry the checkers. It is felt 
that the removal of sharp corners would go a long way towards 
overcoming the loss of brickwork in this vessel. 

The duct to the catalyst chamber normally acquires a 
somewhat porous fluxed face, which when cooled may peel 
in the same way as the glazed face of the combustion chamber 
bricks, but to a smaller extent. 


(iii) Catalyst Chamber 

In the catalyst chamber itself, no case of refractory failure 
has been seen or reported during the last two years. Some 
modifications in the design of the catalyst-bearing blocks 
have been made to permit of easier handling and placing and 
not because of failure. 

This chamber in turn is connected at the top to the top 
of the steam regenerator vessel. The duct is about 3 ft dia- 
meter and, apart from a little discolouration and crazing, 
the bricks used to line it are generally in a satisfactory 
condition. 


(iv) Steam Regenerator 


The steam regenerator vessel is a brick-lined cylindrical 
chamber with a conical top. The off-take (Figure 15) is set 
on the sloping wall of the conical portion, and opposite it, 





Ficure 15.—Offtake. 


also on the sloping wall, the auxiliary burner (where fitted) 
is used for part of the “ blow ” period to supply extra heat to 
the top checkers. It is set so as to direct most of the heat 
towards the centre of the checkers, which fill the vessel to 
within 3 ft of the top of the cylinder. Centrally located at 
the top of the cone is the main oil-spray, which supplies the 
oil in the “ make ” period. This is positioned and set to give 
a spray of oil covering the checkers. It is in this vessel 
that refractories fail to give satisfactory service, and, indeed, 
it seems doubtful if refractories can be expected to withstand 
for any considerable period the conditions in the top of the 
checkers. Before dealing with the types of failure that occur, 
some observations on the operating conditions may be helpful. 
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At the plant where most of the following data were collected, 
the complete operating cycle occupies 8 min. divided equally 
between “ blow ”’ and “ make” with short purges between 
the two. Starting with the plant at working temperature, the 
oil-spray is turned on at the top of the steam regenerator 
vessel and steam is injected below the checkers. The mixture 
passes forward through the catalyst and up through the air 
preheater. The temperature of the bricks in the top checkers 
falls rapidly for 4min. until the oil-spray is shut off and the 
direction of gas flow reversed to restore working temperature. 
Considerable quantities of carbon and ash deposit during 
the “ make ” period, the carbon being burned off on the next 
“ blow” period. 


Observation through sight-holes located on the sloping 
walls indicated that local temperatures where carbon burned 
on and between the bricks might be very high, but it was very 
difficult to assess with any degree of accuracy the actual 
average temperature in the gas stream above the checkers 
and on the bricks themselves. Temperatures over a number 
of complete cycles were determined in the gas stream and 
on the bricks by introducing a 6 ft-long base-metal thermo- 
couple in a base metal sheath through one of the sight holes. 
Temperatures were measured on a galvanometer and noted 
every 10 sec. The values obtained are plotted in Figure 16. 


o—e Ist series Couple about Sit 
inside casing 

@- -@ 2nd series Couple on 
checkers 











200 
Time (sec) 


EiGure 16.—Temperatures in Oil-gas Plant. 


Also shown are values obtained on a subsequent visit, 
when a 10 ft-long thermocouple was used and inserted until 
it touched the bricks. Temperatures will be observed to be 
somewhat lower in the second series, and this is understood 
to be the result of a decrease of 1 gal/cycle in the oil supplied to 
the auxiliary burner. The difference in the “ blow” and 
““ make” periods on this second series is due to changes in 
operating conditions, which are sometimes necessary to 
maintain the characteristics and supply of gas within accept- 
able limits. 

Considering the first series of temperature values, it will be 
observed that bricks are cycled between at least 430° and 
910°C in 8 min. and that the average rate of temperature 
increase is 120°C/min. at least on the surface of the bricks. 
This average rate of temperature rise is made up of two 
periods, the first about 150 sec at about 65°C/min. and the 
second of 90 sec at 200°C/min. In the second series, the 
first period is extended to 170 sec at about 50°C/min. while 
the period of rapid rate of temperature rise is confined to 
50 sec at a rate of 200°C/min. In both series, the rate of 
cooling is very similar. It must be borne in mind that the 
inside of the brick is probably at some fairly constant tem- 
perature, so that only the exposed faces of the top course of 
bricks will be subjected to these large and rapid changes of 
temperature. Nevertheless, no refractory has been found 
yet that can withstand this drastic treatment. An attempt 
has been made to evaluate the stresses set up by the tempera- 
ture fluctuations just described, since it was suspected that 
they greatly exceeded the strength of normal refractories. 
It is possible to calculate the temperature distribution in a 
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body under several simple conditions of heating (e.g., 
instantaneous, linear, or cyclic), but, since the heating curve 
of the top checkers takes the form of an inflected cycle, it 
was decided that an estimate of the internal temperatures 
would be obtained more accurately, and probably more 
quickly, by direct measurement in a simulative laboratory 
test. A9 x 3 x 3 in. brick of a brand much used in regenera- 
tor checkers was fitted with thermocouples on the surface 
and in an axial hole. It was cycled between 400° and 800°C, 
at a fair approximation to the rates shown in Figure 16, by 
inserting it into and withdrawing it from a laboratory furnace 
maintained at 1,100°C. After several cycles, the centre of the 
brick reached an almost steady temperature of 650°C while 
the skin fluctuated between 400°C and 800°C. The tem- 
perature difference between the centre and surface thus 
reaches 250°C during the ““ make ”’ cycle, and 150°C during 
the “blow”. The coefficient of linear expansion for the 
brick is 6-4 x 10-* and the modulus of elasticity at 650°C 
about 5-5 x 10°. Thus, on heating, the stress set up is 

64 x 10-* x 150 « 5-5 x 10®=5,300 Ib/sq. in. 
and on cooling 

64 x 10-8 x 250 x 5-5 x 10®=8,800 lb/sq. in. 
Measurements of tensile strength for this brick give an 
average value of 550 Ib/sq. in. at 650°C, so that it follows that, 
since the stress is about 10 times the tensile strength, the 
brick must fail. On this basis, it is difficult to imagine that 
any ceramic material could withstand the thermal conditions. 


(3) Use OF WATER-COOLED PERISCOPE 


In the Preliminary Report ?° the Author mentioned the 
possibility of using a water-cooled periscope to investigate 
visually conditions in the space above the checkers in the 
steam regenerator vessel. This periscope has proved immen- 
sely valuable in studying the brickwork in kilns and furnaces, 
in the study of gas flow, and, especially, in examining flames 
within such structures. Colour photographs and cine films 
have been made of all of these and have been most helpful 
in rectifying faults and improving design. It is possible to 
view either “ straight-through” or at right-angles to the 
axis of the periscope. 

With the willing co-operation of the West Midlands Area 
Gas Board, the contractors provided a 2 in. diameter sight- 
hole on the conical wall between the auxiliary burner and the 
offtake of the plant previously studied. A gate valve sealed 
the sight-hole when not in use. By using a reducing nipple 
with an “O” ring, which could be compressed, it was 
possible to pass the periscope through the opened valve into 
the chamber and to obtain a satisfactory gas-tight seal by 
compressing the “O” ring. Observations could be made 
for only part of each “* blow ” period, and the periscope had 
to be withdrawn before the commencement of the “ make ”’ 
period. At the beginning of the “ blow ”’ period, there was 
not ‘sufficient light for observations to be made, but the 
periscope could be introduced during this time. Where 950 
sec oil formed the feedstock, the viewing orifices were covered 
with oil droplets if the instrument was not removed before the 
oil-spray came into operation. Most of the light for viewing 
is derived from the auxiliary burner flame, but before it 
comes on it is possible to see that most of the carbon pro- 
duced during the “make” period lodges on top of the second 
course of checkers and between the top bricks. Although 
it is unlikely that the second course reaches higher tem- 
peratures than the top, the effect of light and shade is such 
that the observer might derive that impression. 

The walls of the vessel do not appear to reach bright-red 
heat, at least above the checkers. Nothing can be seen of the 
walls until the auxiliary burner is switched on, but the light 
from this burner is very yellow and may, therefore, give the 
impression that the walls do not radiate light. 


Not all the oil supplied to the auxiliary burner on this 
plant burns at the source. Droplets of oil could be seen 
bursting into flame on the bricks and in the space above the 
checkers. In at least one case the droplet struck the viewing 
aperture of the periscope, condensing there. The flame js 
very ill-defined, but is certainly not a “hard” flame, and does 
not reach the checker bricks. 


After the purge immediately preceding the “ make” 
period, there is a very gentle flame—actually, a very gentle 
explosion—when the oil-spray comes into operation. Follow- 
ing the flame, the whole chamber fills with a dense cloud of 
steam and oil and viewing becomes impossible. 


The periscope has been valuable in that it has permitted 
viewing of the walls and the flame of the auxiliary burner, 
but most of the other observations can be made through the 
sight-holes normally provided and used. Colour photo- 
graphs were taken through the periscope and, although the 
quality was poor due to focussing difficulties, which could be 
overcome with an improved technique, showed that per- 
manent records could be made of brickwork displacement 
and disintegration. 


(4) REFRACTORY BEHAVIOUR IN THE STEAM 
REGENERATOR 


(a) Plants Operating on 950 sec Oil 


The pattern of refractory failure in this vessel has not 
altered since the Preliminary Report.'® As mentioned therein, 
numerous materials have been tried for the top course of 
checker bricks, and the range has been extended somewhat 
during the past two years. This Paper will conclude with 
a report, submitted from the North Thames Gas Board, 
dealing with some of these trials. 


Dealing first with plants operating on 950 sec oil, the 
checker bricks in the top course normally crack into pro- 
gressively smaller pieces, the cracking commencing almost 
as soon as the plant begins to operate. There would seem 
to be little doubt that the cause of this cracking is severe 
thermal shock on both “blow” and “‘make”’ periods of the 
cycle. Examination of the data available on the feedstock 
shows that only 50 per cent distils over at a temperature of 
300° to 350°C. It seems obvious, therefore, that a consider- 
able amount of the oil spray that hits the bricks remains 
liquid during much of the cycle, and that the damage on 
cooling must be at least as great on this part of the cycle 
as on the heating part. 


In addition, it seems probable that any crack in the brick 
is filled with carbon, which may not all be burned out during 
the ensuing “ blow” period. The action could well be 
progressive, causing a pushing apart of the bricks damaged 
and weakened by thermal shock. Numerous trials with 
specially shaped checkers for the top course designed to 
remove the weakness associated with. sharp corners and 
thermal shock have led to the adoption at many plants 
of a brick having a rounded top. This design has undoubtedly 
helped in preventing early choking of the gas ways, but 
disintegration still occurs. Figure 17 shows a typical brick 
after only a few hours in the top course, and already the 
cracks can be seen. 


These bricks are also subject to the action of an ash that 
may contain up to 50 per cent of vanadium (as pentoxide), 
7 per cent of iron (as ferric oxide) and 23 per cent of nickel 
(as the oxide). This may form a layer covering the broken 
bricks in some plants and certainly discolours the bricks in 
every plant examined. It certainly cannot be a beneficial 
influence though, as pointed out by J. H. Wylde later in the 
appendix to this report, the layer of ash may form a protective 
blanket against further thermal shock. 
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Figure 17.—Brick after Few Hours in Top Course of Checkers. 


At one plant, on two consecutive runs on the same oil 
with only normal day-to-day adjustments, a thick layer of 
ash was deposited during the first run of 86 days and practically 
no ash was found after the second campaign of 109 days. It 
was pointed out by the engineer on this plant that the ash 
might have passed down through the checkers, which were all 
removed and replaced between these two periods of operation. 
No significant difference was detected in the catalyst. Photo- 
graphs of the checkers after the second run (Figures 18 to 
21)* show clearly that disintegration has occurred, but that 
there is little or no ash. ; 


Heavy deposits of carbon have been found round the 
walls and on top of the ash layer in several plants. The 
carbon closely resembles retort scurf when examined micro- 
scopically. Its presence after the plant has cooled and in 
such thicknesses (up to 6 in.) can only indicate that no air 
has been able to gain access to it during the working period. 


The observation that the walls do not appear to reach red 
heat does not imply that the side-walls will not spall. At the 
plant where the periscope was used, a considerable area of 
spalling immediately under the offtake was examined during 
one visit. Pieces of brick up to 14 in. deep had been removed 
from the brick face and fallen on to the top checkers (Figure 
19). This spalling was thought to be the result of oil-impinge- 
ment on the wall and the removal of the spalled face probably 
resulted from carbon deposition on subsequent cycles. Some 
evidence of methane attack was found which might well be a 
contributory factor in removal of the cracked brick face. 
Evidence that the spray was off centre was obtained also from 
the checker bricks diametrically opposite to the spalled area. 
These bricks, though discoloured were not cracked or covered 
with ash. A recommendation that the position of the oil. 


*The photographs used throughout this Paper, with the exception of Figure 21 
were taken by the members of the staff of the West Midlands Gas Board 
Central Laboratory, and the Author is most grateful to the Chairman of the 
Board for permission to use them to show clearly the points raised in the 
text. 
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spray be altered slightly to prevent further spalling was 
carried out when the plant was re-started. 


The next examination of this vessel showed that the altera- 
tion, though of only a few degrees, had been too much, for 
the spalling had been moved to the opposite side of the steam 
regenerator and the unaffected bricks were now located near 
the offtake. Figures 18 and 21 show clearly the absence of 
cracking where the oil-spray has not impinged on the bricks. 

A great deal of interest has been shown in the use of high- 
temperature alloys in checkers for the top courses, and 
reports so far indicate that they represent the most satisfactory 
material tested up to the present. Should they prove success- 
ful in long campaigns they may represent the only economic 


FIGURE 18.—General View of Top of Regenerator Vessel. 


FiGurE 19.—Spalled Sidewall of Steam Regenerator. 
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solution to the problem. In most cases, only one course of 
blocks would be necessary. In Figure 20, it can be seen that 
the bricks in the second course have suffered no damage and 
in this particular plant a trial is now in progress on the use of 
hollow blocks of high-temperature alloy for the first course. 
While the Author is reluctant to say that no refractory can 
be developed to withstand the conditions on the top course, 
it should be noted that these blocks are already cheaper than 
many of the special refractories that have been tested. Indeed 
one member of the Committee has recently reported that the 
blocks have already paid for themselves in extending the 
period between shut-downs. 


FiGcurE 20.—Disintegrated Top Course of Regenerator 
Checkers. 


(Note bricks in second course are undamaged.) 


At the same time as Wylde was conducting his trials on 
hard-fired cordierite bricks made by a two-stage process, a 
trial was made on the use of porous cordierite bricks made by 
a single-stage process. These bricks were of very low 
permeability and the porosity was largely in the form of 
sealed pores. Theoretically, they ought to have withstood 
thermal shock, owing to their very low reversible thermal 
expansion. In practice, they disintegrated in a very short 
time in a non-regenerative plant. When inspected at a 
shut-down, it was found that they were not impregnated 
with carbon though it is possible that: carbon had been present 
in we but had burned out while the plant was being 
cooled. 


In connexion with work for another Committee, the 
properties of many materials for use as quarl burner blocks 
have been investigated by the Research Association. Here 
again one of the main problems is thought to be thermal 
shock and all materials tested have been subjected to thermal 
shock tests. One material recently examined seemed to be 
remarkably resistant to spalling by laboratory test methods. 
In the sonic spalling test ", there was doubiful evidence that 
the brick might have cracked slightly at a heating rate of 
15°C/min, but no crack could be detected visually. Repeated 
tests on the same piece at rates of temperature rise up to 
80°C/min. failed to make any crack visible and had no dis- 
cernible effect on the strength of the brick. Samples of this 
material, which is understood to be composed largely of 


sillimanite, were placed in the top of a steam regenerator 
checker system operating on 950 sec oil. While these bricks 
have been outstandingly successful in hot repairs on glass 
tank forehearths, they broke up within a few days on the 
oil-gas plants. Since thermal shock alone produces only 
slight internal cracking in this material, it would seem that 
carbon deposition in the cracks so formed must be the major 
cause of the disruption observed. 


(b) Plants Operating on Primary Flash Distillate 


Where primary flash distillate (P.F.D.) is used as feedstock, 
there is no refractory problem. During the recent examination 
of a non-regenerative plant operating on P.F.D., no evidence 
of brickwork deterioration was found. This may result 
from a combination of a number of effects. Though the 
plant is cycled between normal temperatures, much more of 
the oil-spray will volatilize before hitting the bricks, and, 
even at the lowest temperatures reached, the brick surfaces 
will still be able to boil off all droplets arriving on them. 
This will tend to reduce the severity of thermal shock. The 
feedstock is ash-free, which may also help to reduce the 
damage. It is understood that a considerable quantity of 
very fine carbon has settled in the cleaning plant, which might 
be taken to indicate that the carbon is formed after the gas 
has passed through the catalyst or that it is largely suspended 
in the gas stream passing through the catalyst. It may also 
indicate over-cracking, though this is not the concern of the 
refractories technologist. 


If disintegration of checker bricks is caused by thermal 
shock either with or without carbor impregnation, it seemed 
possible that metal-cased bricks might withstand the shock 
and would withstand carbon penetration. Some 10 or 12 
36 per cent alumina bricks were completely enclosed in 
welded mild steel cases and placed in the centre of the top 
course of a non-regenerative plant, in spite of the doubts 
expressed concerning the ability of mild steel to withstand 
the temperature, atmosphere and conditions in this plant. 
It was felt that little would be lost even if the trial were a 
complete failure. After a period of operation on P.F.D., 
examination revealed that the mild steel cases had vanished, 
leaving the bricks stained with iron oxide, but otherwise 


FiGure 21.—Top Course of Checkers. 


(Note absence of ash and absence of cracking where oil-spray has not impinged.) 


1.G.E. Journal—June, 196] 





2383556 


(2) 


> 


wor =o Ooms Oo 


SRSFeR8 


ab SS8E RSSRPRESPESEF 


S5IST REPORT OF THE JOINT REFRACTORIES RESEARCH COMMITTEE: 1959-60 


. The 60 per cent alumina bricks, which formed 
the main setting of checkers, were also unaffected, and it 
would appear that it might be possible to use a less costly 
brick than 60 per cent alumina for the checkers of plants 

ing on P.F.D. It is hoped to arrange further trials to 
establish this point. 


(5) CONCLUSIONS 


(1) Refractories in oil-gas plants give satisfactory service 

except in the top courses of checkers in the steam re- 
"generator vessel of three-vessel plants, and in the checkers 

under the oil-spray in non-regenerative plants where the 
plants operate on 950 sec oil. Under these conditions, 
the life of the top course is the limiting factor on the 
length of the operating campaign. 

(2) The impingement of 950 sec oil on hot brickwork is the 
main cause of disintegration, as has been shown by the 
spalling of side walls subjected accidentally to the oil- 
spray. 

(3) Works trials have shown that cordierite, silica and 
special sillimanite bricks are not suitable for use as the 
top course of checkers. 

(4) Temperatures in the top checkers may rise and fall at 
rates of up to 250°C/min. 

(5) Experiments have shown that the stresses set up far 
exceed the tensile strength of a 60 per cent alumina brick. 

(6) Only high-temperature alloy blocks have given satis- 
factory service in the top checkers of plants operating on 
950 sec oil. 


(7) Operation on primary flash distillate as feedstock reduces 
refractory problems to negligible proportions. 
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APPENDIX 
EXPERIMENTS BY THE NORTH THAMES GAS BOARD 


The following report was submitted to the Joint Re- 
fractories Research Committee by Mr. J. H. Wylde, and the 
Author is most grateful for his permission to publish the 
report in full. 


(@) Trial of Lime-bonded Silica Bricks as Checkers in Car- 
buretted Water Gas Plant 
The silica bricks were 9 in. X 3 in. x 2} in. size. Three 
parallel rows were placed in the top course on the centre-line 
across the width of the carburettor, and on the second course, 
but at right-angles to those above. 


The porosity of these bricks was approximately 25 per cent 
and the true density 2:325, showing them to be well converted. 

The plant was gas making for 130 days, using gas oil 
through the normal spray above the checkers. For the last 
16 days of this period, 950 sec heavy fuel oil was used in 
Proportion to about 30 to 40 per cent of the total oil. This 
fuel oil was sprayed on the coke at the generator top. A gas 
of 440 to 480 B.t.u./cu. ft was being made. 
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Inspection After Service 
Top Course 


A centre zone approximately 2 ft x 2 ft 6 in. diameter, 
immediately beneath the oil spray, contained badly broken 
and displaced pieces of the silica checkers. Some showed 
marked pyroplastic deformation, probably due to reaction 
with fuel ash from the coke or from the 950 sec oil. Adjacent 
firebrick checkers were similarly affected. A zone beneath 
the gas inlet from the generator was in very good condition, 
the silica bricks were cracked, but this was not apparent until 
they were disturbed. 


Second Course 


Very similar to the top course, but less displacement of 
broken pieces. 


General 


The firebrick checkers in the centre zone at the third course 
down were cracked, but the pieces were not displaced. Both 
silica and firebrick were similarly impregnated with carbon, 
but, from our experience with a vitrified cordierite brick, 
carbon penetration plays a minor réle in the disintegration. 
Lime bonded silica checkers of equivalent size show no 
advantage over firebrick. 


(b) Steam Preheater Checker Bricks in Catalytic Oil-gas 
Plant 


Following the disintegration of the top course of 63 per 
cent alumina checker bricks, these bricks were removed and 
replaced by lime-bonded silica squares 9 in. x 44 in. x 2} in. 
Three courses in depth of silica squares were used. 

Three cordierite checker bricks, each 9 in. x 3 in. x 2 in., 
together with sections of mild-steel angle and cast iron were 


placed in the top course. The iron sections were introduced 
on instruction. 


The plant has worked for 40 days, using 950 sec fuel oil of 
Middle East origin. Approximately 7,400 cycles of gas 
making plus blowing occurred during this period. 

When examined after this working period, it was found that 
the top course of checkers to within 1 ft of the periphery 
was covered with a hard layer of carbon and ash to a depth 
of 4 in. approx. Only at the edge of the preheater was there 
an obvious free passage way for steam. The deposit contained 


60 per cent of ash, vanadium and nickel being identified in 
the ash. 


Channels were excavated across the width of the vessel 
and for three courses in depth. 


Top Course of Checkers 
Silica Bricks 


Except for the bricks adjacent to the wall of the vessel, 
all were very badly cracked and collapsed when moved. The 
broken pieces were not displaced into the side steam channels. 
There was some evidence that the ash constituents had 
reacted with the brick, causing the broken fragments to be 
cemented together at working temperatures. This is im- 
portant, for the preheater efficiency is not affected by cracked 
bricks unless the pieces choke the steam channels. 


The hard carbon and ash choked the steam channels to a 
depth of from 4 in. to 6 in. in the centre, gradually diminishing 
towards the periphery. 

Cordierite Checkers 

All three bricks were shattered and the pieces randomly 
displaced over the area including the steam channels. 

These bricks were deliberately vitrified during manufacture, 
they were impermeable to gases and therefore free from 
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carbon penetration. This trial has been valuable, for we now 
know that drastic thermal shock is responsible for the damage. 
Despite the very high thermal-shock resistance of these bricks, 
they were unable to withstand this stress. The bricks were 
too thick for this application and disrupted with some 
violence. 


Iron Sections 


The cast iron was in very good condition. 
steel was corroded, but not seriously. 


Second and Third Courses of Checkers 


The central area of damage by cracking was reduced in 
extent, and the number of bricks recovered whole increased. 


Preheater Side Wall 


Above the checker bricks there are two areas of damage. 
Pieces of the side wall some 2 in. x 2 in. x 14 in. were re- 
covered from the top of the checkers. Occasional oil im- 
pingement, causing thermal shock, is probably responsible. 


Summary of Experiments by the North Thames Gas Board 

Drastic thermal shock is responsible for the disintegration 
of the checker bricks. Carbon penetration is not the primary 
disruptive influence. 

Porous silica bricks cracked badly, but without displace- 
ment of the broken pieces. Impermeable bricks of high 
thermal-shock resistance disintegrated with displacement 
of the pieces to partially close the steam channels. 

Mild-steel and cast iron sections, particularly the latter, 
were in good condition. 

The bricks experienced approximately 7,400 cycles of 
cooling and reheating. It is probable that the disintegration 
occurs early in their life, for the covering of carbon and ash 
will eventually provide some protection from thermal shock. 

The efficiency of the steam preheater must be adversely 
affected by the choking of approximately 50 per cent of the 
area by carbon and ash deposits. 

The deposition of carbon and ash is considered to be of 
greater importance than the condition of the refractories. 
If metal sections are used for the areas subjected to thermal 
shock, this problem still remains. 


The mild 


VI RECENT DEVELOPMENTS IN THE TESTING 
OF REFRACTORY MATERIALS 


By J. F. Clements, A. R. L. Moffat, J. Vyse, and 
N. F. Astbury 


(1) INTRODUCTION 


During the last two or three years, a number of investiga- 
tions on the testing of refractories have been undertaken 
by the Research Association, some on behalf of its Testing 
Committee, others in response to the need for improved 
procedures for research purposes. 

The Refractoriness-under-Load Sub-Committee has now 
reached a stage in its work where it can account for nearly 
all the differences in test results between member laboratories, 
and can suggest methods of applying corrections so as to 
reduce the reported values to a uniform basis. 

Refractoriness is usually measured and expressed in terms 
of standard cones, but there is much to commend its direct 
measurement as a temperature. The arguments for and 
against the use of temperature as an index of refractoriness 
are reviewed, and a method is described of detecting electri- 
cally the fall of a cone. 


Within the last 12 months, there has been much discussion 
regarding the soundness of the test for cold crushing strength 
described in British Standard 1902. As a result of investiga. 
tions by the Testing Committee, it has been decided that the 
use of tarred roofing felt as packing material, as laid down 
in B.S. 1902, is basically incorrect, and its replacement by 
card is to be recommended to the British Standards [p- 
stitution. The reasons for the proposed change are set out 
in this Paper. 

Methods of measuring the permeability of refractories 
and the porosity of granular materials have been examined 
by the Research Association, and descriptions of these 
investigations form parts (5) and (6) of this Paper. 

(2) THE REFRACTORINESS-UNDER-LOAD TEST 

The second report of the Refractoriness-under-load Sub- 
Committee, presented four years ago '*, showed that a fair 
measure of agreement between laboratories could be attained 
if the temperatures on all four sides of the test piece were 
measured by means of thermocouples and the average 
temperature reported. Agreement was best at 10 per cent 
subsidence, but was less satisfactory at the lower stages of 
subsidence. It will be recalled that the collected results from 
six laboratories for 10 per cent subsidence in a firebrick 
material covered a range of 25°C, and, for 5 per cent sub- 
sidence, 37°C. 

This degree of agreement was not considered satisfactory, 
and the Sub-Committee has proceeded with its co-operative 
= with the object of narrowing the range of members’ 
results. 


(a) Vertical Temperature Distribution 


It was shown in the earlier report that the supporting and 
loading columns in an under-load furnace conduct heat 
from the ends of the test piece and chill its centre, forming 
a cool core that is more resistant to the load than is the warmer 
exterior. Consequently, the effect of the chilling is to increase 
the apparent under-load value. In the Sub-Committee’s 
rising-temperature tests on firebrick specimens at 2°C/min. 
it was found that the temperature corresponding to 10 per 
cent subsidence was raised approximately 0-4°C for each 
1°C difference between the internal temperature of the test 
piece (measured at the centres of the end faces) and the 
surface temperature (measured at the centres of the vertical 
faces). At a rate of heating of 2°C/min. the difference in 
temperature between the surface and the centre of the test 
piece should be 8° to 10°C, but, in some of the furnaces used 
by members of the Sub-Committee, differences of more than 
40°C were found. Since it was evident that a strong chilling 
effect was characteristic of the normal under-load furnace, 
members undertook to modify their furnaces so as to reduce 
surface-to-end differences at least to the figure of 25°C 
suggested as an upper limit in the early report.'” 

Some member-laboratories have provided themselves with 
furnaces containing a rotating and reciprocating tube, others 
have effected a less marked, but sufficient, improvement by 
lengthening the furnace lining. As a result, six laboratories 
operating electrically heated furnaces can now consistently 
produce conditions in which the difference between the average 
internal and surface temperatures is less than 25°C at a heating 
rate of 2°C/min. These laboratories have collaborated in 
testing a set of prepared firebrick test pieces at 2°C/min. 
above 1,100°C under a load of 28 lb/sq. in. The results are 
shown in Table 1. 

It will be seen that the temperatures corresponding to 10 
per cent subsidence now cover a range of only 16°C, whichis 
an improvement on the figures previously reported. The 
10 per cent values may be considered as satisfactory, but the 
agreement between laboratories falls off at the earlier stages 
of subsidence. 
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(6) Effect of Column Expansion It might not always be possible to measure the subsidence 
It will be seen from Table i that the subsidence of the test on the cold test piece, since some materials tend to stick to 

piece recorded by direct measurement on the cold piece the columns and cannot be removed intact. The method 

after the test is not equal to the subsidence recorded on the next to be described should be used ini such cases. 

scale of the apparatus, i.c., 10 per cent. The discrepancy is (ii) Calibration of Furnace 

due to the thermal expansion of the supporting and loading The column expansion can be measured approximately 

columns, and it is clear that this expansion cannot be the by heating a silica test piece at the appropriate rate (in the 

same for all the furnaces, since the measured deformations tests described here, the rate was 2°C/min.). Since the thermal 

range from 10-5 to 12-3 per cent. This is clearly the principal expansion of most silica bricks is negligible above 900°C, 


cause of the differences between laboratories at the lower —_—_ aij the movement indicated by the scale is due to the thermal 
stages of subsidence, since the column expansion has its 


mo _? expansion of the column. It is advisable to stop the test at 

greatest effect when the test piece is subsiding slowly. 1,500°C, or thereabouts, to avoid possible deformation of the 

test piece. The ordinates of the resulting curve at 100°C 

TABLE 1.—Rising-temperature Tests on Firebrick Specimens. intervals can be subtracted from those of an refractoriness- 

—_—— ean under-load curve to give an approximation to the true 

Measured a movement of the test piece. The method can only be approxi- 

iaose- | Subsidence Temporatase of Fescentage Subsidenss.<°C) mate, since it has to be assumed that the column expansion 

20 | ; measured in the calibrating run is the same as that occurring 

in previous or in subsequent runs. This is only approximately 

correct, although, in fact, most furnaces seem to have a 

characteristic expansion that does not vary very greatly from 
run to run. 

Reliable values for column expansion are available for 
only four of the laboratories listed in Table 1, and these 
values are not in the form of complete calibration curves, 
but are mean expansion values over the range 900° to 1,400°C. 
They have been used = prepare corrected curves for the 
4 . ? . results reported by laboratories A, C, D and F, and the 

The Refractoriness-under-Load Sub-Committee investi- corrected temperatures corresponding to various stages of 
gated the possibility of eliminating column expansion from ; . 

: . - subsidence, together with the uncorrected temperatures, are 
the measurements by the general adoption of a differential shown in Table 2. The: x jon: corrections. are. also 
method of recording subsidence, but it was found that several shown F _ 
of the new furnaces could not be modified in this way. There The. good agreement; between: the corrected’ results. of all 
are, however, two approximate methods of applying a : - 
correction for column expansion. four laboratories from 2 per cent subsidence onwards shows 

clearly that the differences remaining between the laboratories 
(i) Correction of Final Subsidence Temperature after the elimination of the as effect were due almost 
The discrepancy between the measured and indicated entirely to differences in column expansion between the 
percentage subsidence is noted, and the temperature interval furnaces. The rather larger remaining differences at 0-5 and 
corresponding to this amount of subsidence is read off from a cent rer ee are thought to be due to inaccuracy 
the plotted refractoriness-under-load curve near the 10 per in the expansion Co ion. 
cent point. This interval is then subtracted as a correction It can be concluded, therefore, that, if a laboratory has 
from the reported temperature corresponding to 10 per cent eliminated, or satisfactorily reduced, the chilling effect of the 
subsidence. Alternatively, the reciprocal of the rate of sub- column, and if it measures the average surface temperature 
sidence between 7 and 10 per cent, in C/per cent, is used to of the test piece with thermocouples, it should obtain results 
calculate a similar correction from the difference between in a rising-temperature test that differ from those of other 
measured and indicated subsidence. This latter method has laboratories, testing under similar conditions, only because 
been applied to the 10 per cent temperatures in Table 1 to the furnaces differ in column expansion. Furthermore, if 
give the corrected values shown in the last column of Table 2. allowance is made for the column expansion, the resulting 


The same methods could be used to give a corrected 5 per cent, corrected refractoriness-under-load curves should be nearly 
point if the test were stopped at this stage. identical. 
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TABLE 2.—Under-Load Values Corrected for Column Expansion. 
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| 10 per cent Value 
Temperature of Percentage Subsidence (°C) Correction | Corrected by 
Laboratory i 


| Applied Cold Subsidence 
20 | 5-0 70 . | (Per cent/ 100°C) Measurement 
1 4 6 8 9 
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| A. Uncorrected .. - ooh ee I 1,481 4 1,578 
Corrected fe oh iu 1,414 j 1,549 


| G Uncorrected .. .. «..| 1:390 1,445 | 1,560 
SE 6 an, ag 1,312 1,416 504 | 1,541 


| D. Uncorrected .. x & 1,302 1,450 


1,570 
Corrected ‘ b> ae 1,287 1,410 


1555 
F, Uncorrected .. .. «..| 1,387 1,454 ; | 4,567 
Cue  . .. ..| 1388 1412 | 1550 








| Range of Corrected Results (°C). . | 31 
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(c) Maintained-temperature Tests 


The Refractoriness-under-Load Sub-Committee has not 
yet had an opportunity to organize a co-operative maintained- 
temperature test, but there is no reason to believe that the 
results of such a test would be less satisfactory than those 
described in the previous section. In order to indicate what 
order of reproducibility might be expected, five tests have 
been carried out in the Association’s laboratories on prepared 
firebrick specimens from the batch employed in the rising- 
temperature tests. The test conditions were :—Heating rate 
10°C/min, to 1,350°C, 5°C/min. from 1,350° to 1,400°C, 
1,400°C maintained for 2 hr ; load, 28 lb/sq. in. The results 
are shown in Table 3. 


TABLE 3.—Maintained-temperature Under-Load Tests on 
Firebrick Specimens. (B.Ceram.R.A. Tests only.) 
| Subsidence in 2h 

| at 1,400°C 

(per cent) 


Subsidence by Stages 
(per cent) 


f 1 

2nd | 3rd 4th 
| 
| 





Test — 
piece | From From Before Ist 
No. Scale Cold | Reaching 
Readings | Measure-| 1,400°C | hour 
| ment | 


half- 
hour 


half- half- 
hour hour 
| 





| 
| 6 
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20s | 342 | 0-58 | oer | | 
253 | 348 | 047 | 1-42 | 
2-12 363 | O50 | 0-92 
220 | 374 | 042 | 1-05 

237 | 369 | o75 | ©73 | 


t 


Subsidence from cold measurement :— 

Per cent 
Average A ry a “ia os ee 
Standard deviatio ny pe a ... O14 
Coefficient of variation i es co 


It will be seen that the subsidence indicated by the scale is 
again disturbed by column expansion, just as it is in the 
rising-temperature test, but to a lesser degree. In the main- 
tained-temperature test, however, we set out to measure the 
subsidence occurring in a given time, and this can be obtained 
without ambiguity from measurements of the test piece made 
before and after the test. Scale readings can in fact be 
disregarded. 

It will be seen that the subsidence values recorded in the 
five tests are in excellent agreement and that the scatter is 
less than that found in some other measurements on re- 
fractories ; in strength measurements, for example, a 
coefficient of variation of 10 per cent would be regarded as 
normal. 


Although these tests were carried out in one laboratory 
and in one furnace, it is reasonable to suppose that other 
laboratories would not differ seriously from the values 
quoted, having regard to the agreement finally attained in the 
rising-temperature tests. It is hoped to arrange a co-operative 
maintaimed-temperature test in the near future. 


(d) Accuracy of Under-Load Testing 


The Sub-Committee can now claim to have identified the 
main factors that have influenced the accuracy of under-load 
testing in the past. It has been shown that laboratories that 
reach a reasonable standard of uniformity of heating and use 
the four-couple technique may differ in their results, but that 
the causes of the differences should be ascertainable. 

The main cause in the rising-temperature test is difference 
in column expansion, which can be measured and allowed for, 
if desired. In the course of the Sub-Committee’s co-operative 


tests, other differences have appeared. The causes have not 
always been immediately apparent, but in the end they hay 
usually been traced. They have included undetected erroy 
in temperature recorders, errors in the application of cold. 
junction corrections, and faults in the loading systems 
including frictional losses. The basis of accurate under-load 
testing is unceasing vigilance against small, but progressive, 
faults in the apparatus and its associated instruments, 


(3) REFRACTORINESS 


(a) Use of Cones vy. Direct Measurement of Squatting Tem 
perature 


During recent years a good deal of thought has been given, 
in this country and abroad, to the pyrometric cones used ip 
the measurement of refractoriness. Some uneasiness has 
been occasioned by the knowledge that these cones, which 
are written into the standard tests of many countries, are not 
themselves subject to the scrutiny of any standardizing 
authority. 

A suggestion that has been widely discussed is that re 
fractoriness should not be measured by comparison with 
standard cones, but should be defined solely in terms of 
temperature. The issue is not simple, and calls for careful 
thought. 

The main advantage of a change to a temperature basis 
is that the property would be determined by orthodox 
temperature-measuring devices, which are of established 
accuracy. It is proposed that a cone of the material under 
test, of an agreed size, should be heated at a fixed rate and 
that its temperature should be measured by thermocouple or 
by calibrated optical pyrometer when it reaches the tip-to- 
base position. A minor advantage of the method would be 
that the zone of uniform temperature required to contain 
the test cone alone would be much smaller than that now 
required for the test cone and its attendant standard cones. 

The principal argument against this method is that the 
deformation of a heated ceramic cone is a function of time 
as well as temperature and should be measured in terms of 
standard bodies that are governed in the same way by the 
same factors. This argument rests on the original and still 
predominant function of cones, that is, the control of ceramic 
firing. The aim of this operation is to produce a certain 
degree of vitrification and shrinkage, which may be attained 
over a wide range of finishing temperatures by varying the 
time of firing. The virtue of cones in this application is 
that they signal the attainment of a given degree of “* heat- 
work ” and do not require that either time or temperature 
should be controlled or even known. It might be noted in 
passing that modern ceramic firing, particularly in tunnel 
kilns, is tending increasingly to depend on the exact measure 
ment and control of both time and temperature. 

If the concept of heat-work is applied to the measurement of 
refractoriness, it is found that the “ blind” procedure used 
in firing control, without knowledge of either heating rate or 
temperature, will not serve for a standard test. A practical 
example will make this clear. Let us suppose that we are 
content to measure the refractoriness of a material in terms of 
standard cones, i.e., we wish to determine its pyrometri¢ 
cone equivalent (P.C.E.). If it is a fireclay, it may give 4 
value of cone 33 if we conduct the test at a medium rate of 
heating, e.g., 5°C/min. and cone 32 if we run the test very 
slowly, because some clays bend over a longer temperature 
range than the standard cones. If the test material isfa 
silica brick, it may show as cone 33 at 5°C/min. but as cone 
34 or even higher with very slow heating, because the standard 
cones have a longer bending-temperature range than the 
silica and “* overtake ”’ it. 

It is clear, therefore, that the pyrometric cone equivalent of 
a material becomes a fixed and reproducible property only 
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if it is determined at a standardized rate of heating. In other 
words, the variable time factor has to be eliminated. 

Let us now see what we have done by fixing the rate of 
heating. We have produced conditions under which each 
standard cone should reach the tip-to-base position at a 
fixed and reproducible temperature. If a standard cone does 
not “ squat ” at its correct temperature, it is because the test 
conditions regarding either furnace atmosphere or rate of 
heating have not been fulfilled, or because the cone itself is off 
calibration. Given a truly standard cone and correct test 
conditions, the squatting of the cone will indicate that a 
certain precise temperature has been reached. This tem- 
perature could equally well be measured by orthodox methods 
without the intervention of the standard cone. 

The property measured on a test cone without standard 
cones would be its refractoriness expressed as a temperature. 
It would be precisely equivalent to-a P.C.E. measurement 
carried out with accurate standard cones. Since standard 
cones are known to depart at times from the highest order of 
accuracy, the P.C.E. test can only be, at best, a less accurate 
form of the refractoriness test based on temperature. 


(b) Electrical Detection of the Fall of Cones 


In all the current standard tests of refractoriness or pyro- 
metric cone equivalent, it is assumed that the cone assembly 
can be seen clearly enough to judge when the tip-to-base 
position has been reached. It is also required that the space 
containing the assembly shall be uniform in temperature. 
If, however, this critical zone is truly uniform in temperature 
the cones will be invisible. 

This anomaly is usually resolved in practice by ensuring 
that the heating is sufficiently imperfect to allow the cones 
to be seen. On the other hand, some laboratories in France 
accept the invisibility of the cones and conduct the test by a 
rather tedious process of trial and error in which cone 
assemblies are heated to successively higher temperatures and 
examined when cold. 

For accurate work, it is obviously desirable to be able to 
detect the fall of a cone without being able to see it, and in 
the following method the cone is made to act as an electrical 
conductor that closes an electrical circuit when it reaches the 
tip-to-base position. 

The first requirement is an electrically conducting material 
to form the cone plaque and the contact strip. One of the 
mixtures described by Hensler and Henry was found to be 
suitable. Its composition was Al.O3, 47:8 per cent; 
CreO3, 51:2 per cent ; MgO 1 per cent, and it developed an 
adequate degree of conductivity at high temperatures after 
a pre-fire to 1,750° to 1,800°C. 

(i) Simple Circuit 

It was quickly found that a simple series circuit, in which 
the cone acted as a switch, would not do what was required. 
A semi-fused cone is, of course, a very imperfect switch, since 
its resistance is quite high ; hence, the change in resistance 
of the circuit when the tip touches the conducting base is 
not very large. In addition, the resistance of the whole 
circuit falls quite quickly as the temperature mounts, partly 
because the refractory parts of the circuit become more 
conducting, but partly, also, because the gases in the furnace 
become appreciably conducting above 1,500°C. Because of 
these changes in the resistance of the system, the small 
change when the cone makes contact appears as a very poorly 
defined inflexion in the resistance—temperature curve. 


(ii) Bridge Circuit 

In order to mask the changes in the resistance of the system, 
a bridge circuit was arranged so as to indicate changes in the 
resistance of the circuit that was to be closed by the cone, 
relative to that of a duplicate “* blank ”’ circuit, which remained 
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open. Figure 22 shows the arrangement that was finally 


The bridge detecting-circuit cari be applied to several 
cones at a time, provided that they come down consecutively. 
If they are likely to come down simultaneously, or nearly 
sO, as in tests in duplicate, separate circuits and indicators 
must be provided for each cone. 
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FiGuRE 22.—Bridge Circuit for Detecting Fall of Cones. 


The resistance of the hot arms of the bridge vary widely 
with temperature, but their ratio remains substantially 
constant. It is found, however, that the bridge becomes 
slowly unbalanced as the temperature rises, and it is necessary 
to make frequent small adjustments to the resistances in 
the external arms. The slow drift due to out-of-balance 
conditions is not likely to be confused with the instantaneous 
indication as a cone comes down. This can be seen from 
Figure 23, which reproduces the data measured in an experi- 
mental run with standard cones, and shows that the tip-to- 
base condition is very clearly indicated. 


ined 
— 1890 1610 1630 1680 470 


FiGuRE 23.—Indication of Fall of Cones using Bridge Circuit. 
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(iii) ** Johnson Noise ” 

A third non-visual detection method, which has been 
studied, is based on changes in “‘ Johnson ” or thermal noise. 
“Johnson noise” is a fluctuating voltage arising from 
thermal agitation effects in a resistor and is proportional to 
the absolute temperature of that resistor. The electrodes 
used in the resistance-bridge method were connected, via 
screened cable, to a high-gain amplifier feeding an oscilloscope. 
Three consecutive cones were tested. The cone plaques were 
connected one by one to the input lead, the common plaque 
to the screen of the cable. The height of the trace on the 
oscilloscope was measured during the 100° prior to the fall 
of the first cone. Two techniques were employed, the changes 
in “ noise” level being noted in relation to the fall of the 
cones, which could be observed visually. 


Pure Noise.—The trace on the oscilloscope screen showed 
a sharp “ kick ”’ just before the cone was tip-to-base. Sub- 
sequently, the trace height diminished. Experimental 
difficulties arising from interference, either mains-borne, or 
radio-frequency, have not yet been overcome. 


Injected Noise—A loop of wire carrying a small current at 
about 20 kc/s was placed as close as possible to the input 
to the furnace. This gave a steadier trace. The sharp 
rise prior to “ tip-to-base ” was more evident ; an example 
of the figures obtained is given in the table, the estimated 
tip-to-base temperature (observed visually) being 1,520°C. 
G Cc Cc Cc Cc 

Temperature .. 1,515 1,519° .1,523° 1,525° 1,527 

Trace height (mm) 27 27 44 40 38 
The effects observed are probably a combination of noise 
pick-up and electron emission from hot surfaces, the “* kick ” 
being caused by increased ion current as the tip of the cone 
approaches the plaque. 


(4) EFFECT OF PACKING MATERIAL IN THE MEASUREMENT 
OF COLD CRUSHING STRENGTH 


In B.S. 1902, Standard Test No. 8 (“* The Determination of 
Cold Crushing Strength’), it is specified that the packing 
material placed between the bearing faces of the test piece 
and the platens of the machine should be tarred roofing felt 
of approximately 4 in. thickness. Previous to the intro- 
duction of the standard, the packing material in general use 
was cardboard or strawboard. 

When the change was made, it was not thought that the 
nature of the packing material could materially affect the 
measured strength of the specimen, and roofing felt was 
selected on the basis of its ability to fill the small pits that 
appear in the cut surfaces of refractory materials. Un- 
fortunately, many industrial laboratories shared the general 
impression that the nature of the packing material was of no 
importance, and contimued to use the cardboard to which 
they were accustomed. It is odd that this quite widespread 
deviation from the standard method remained undetected 
for several years, but in fact it has come to light only within 
recent months. A number of Works laboratories have now 
discovered that the crushing strength values they have been 
accustomed to recording, using cardboard packing, were 
very much higher than those measured strictly according 
to B.S. 1902. For many types of refractory product, the 
strength measured with card is roughly double that measured 
with roofing felt. 

It has also been observed that the traditional pattern of 
failure of the test piece, i.e., its collapse into a double cone 
with disintegration of the displaced material, is not followed 
when roofing felt is used as packing. With felt, the test piece 
first splits vertically down each side, the cracks tending to 
divide the piece into four roughly equal parts. If the applica- 
tion of pressure is continued, these fragments also split and 


With Cardboard as Packing 


With Roofing Felt as Packing 


FiGurRE 24.—Specimens after Cold Crushing Strenzth Test. 
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divide without any noticeable increase in the recorded load, 
and collapse becomes complete when the fragments at the 
side buckle and break. Typical examples of the type of 
failure produced with card and roofing felt respectively are 
shown in Figure 24. 


Nature of Stresses Produced in the Crushing Strength Test 

It should first be observed that, according to the theories 
of orthodox stress analysis, the application of a uniaxial 
compressive stress to a right prism or cylinder should produce 
only compressive stresses parallel to the direction of applica- 
tion of the load, together with shear stresses acting at 45° 
to this direction. There are no tensile stresses. With such a 
stress distribution, failure can only occur in shear, and the 
classical double-cone fracture will result. 

It is well known, however, that fracture can occur in 
directions parallel to a uniaxial load.'* The resulting fracture- 
planes show the characteristics of a tensile fracture, and there 
can be no doubt that, under certain conditions, tensile stresses 
can arise in rectangular or cylindrical bodies compressed 
uniaxially. The cracks produced in refractory bricks with 
roofing felt packing, for instance, are characteristic of 
fracture in tension. 

Origin of Tensile Stresses 

It is thought that there are two possible sources of tensile 
stresses under the conditions of the crushing test. The first 
source is obscure and is currently under discussion among 
students of stress analysis. It is probably the cause of the 
tensile cracking in the cylinders tested by Seldenrath and 
Gramberg.** 


The second source of tensile stresses is the packing material 
itself. If it is deformable, like rubber, the vertical pressure 
squeezes it outwards and the sheet of material, including the 
layer in contact with the brick, is in a state of shear. The 
shearing stresses exert horizontal outward forces on the face 
of the brick that produce tensile stresses acting normally 
across vertical cross-sections of the test piece. Any packing 
material that behaves as an incompressible fluid (i.e., which 
can be deformed without change of volume), will similarly 
be sheared and will produce tensile stresses in the test piece. 
The tar in roofing felt would act as such a fluid. 

Two main conditions must be fulfilled before tensile 
stresses can be produced : first; the packing must be of the 
nature of an incompressible fluid ; and, second, there must 
be no slip between the packing and the surface of the test 
piece. Both conditions are necessary for the development of 
shearing stressed in the packing. 

Classification of Packing Materials 

A wide variety of packing materials have been tried in 
measurements of the crushing strength of refractory materials, 
and it has been found that they can be classified into two 
groups :— 

Group | 

Cardboard, strawboard, efc. 

Cement. 

Plaster of Paris. 

Asbestos. 

Sheet steel, aluminium. 

No packing. 

All the packing materials in group | give concordant 
results, i.e., any material in the group will give crushing 
strength values that are not significantly different from those 
given by any other member of the group. All the group | 
values, however, are much higher than those obtained with 
either rubber or tarred roofing felt, which give almost identical 
values. The ratios of group 1 to group 2 strength values is 
usually about 2 : 1. 


Group 2 
Rubber. 
Tarred roofing felt. 
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We have seen that tensile stresses develop across the bearing 
faces of the test piece when two conditions are fulfilled 
together, i.e., the packing material is incompressible and 
there is no slip between the packing and the test piece. 
Looking at the materials in group 1, we can see that some are 
compressible (e.g., cardboard, strawboard, asbestos) and 
some allow slip (e.g., sheet metal, or no packing). Cement 
and plaster of Paris probably provide smooth bearing surfaces 
that can slip. All the group 1 packings produce failure in 
shear with refractory materials. 

The ratio of crushing strengths for the two groups (i.e., 
2: 1 approx.) is in keeping with the relative values of shear 
strength and tensile strength in refractory materials, shear 
strength always being the greater. 


Selection of a Packing Material for Crushing Strength 
Measurements 

Since test pieces can be crushed in two distinctly different 
ways, which lead to failure in shear and tension respectively, 
and since the resulting strength values are also distinctly 
different, it is necessary to find a basis for deciding which 
procedure is correct. 

Arguments based on conditions of use of refractories are 
not of great moment, since failure by crushing is practically 
unknown. The cold crushing strength test is not claimed to be 
simulative ; it is purely an index of quality. 

The title of the test does not help us to choose between the 
two procedures, for, whether we destroy a specimen by 
shear or tensile stress, we “crush” it, according to the 
dictionary definition of the word “crush’’. We may note, 
however, that, whatever title might have been given to the 
test, the intention is to apply a uniaxial compressive load 
to the test piece : this is made clear by the instruction in 
Standard Test No. 8, that “‘ care shall be taken to ensure that 
the bearing faces of each test piece are plane and perpen- 
dicular to the direction of application of the pressure ”’. 

The cold crushing strength test described in B.S. 1902 is, 
therefore, a measurement of strength under a uniaxial com- 
pressive load, and, this being so, it is desirable that the test 
piece should be subjected only to compressive and shearing 
stresses in accordance with the theoretical stress distribution 
for this method of loading. It is particularly important 
that the packing material should not introduce extraneous 
tensile stresses. 

The Testing Committee of the British Ceramic Research 
Association has accordingly decided to recommend that 
Standard Test No. 8 be revised and that cardboard be 
goa as packing material in place of tarred roofing 
elt. 

(5) MEASUREMENT OF PERMEABILITY 


The permeability to air of refractory materials may be 
measured by a number of methods, which may generally 
be classified into constant-pressure and constant-volume 
methods. 


(a) Constant-pressure Methods 


The procedure described in B.S. 1902, Standard Test 
No. 4, would be classified as a constant-pressure method, 
although in practice the pressure does not remain constant, 
but falls slightly and continuously during the measurement. 
For this reason, the test procedure directs that the pressure 
shall be read at half-minute intervals and the readings averaged. 
It is in fact almost impossible to devise a constant-pressure 
method in which air is made to pass through the specimen 
by the passage of water into or out of a vessel ; the change in 
level of the water inevitably changes the pressure. 

A curious feature of the apparatus described in Standard 
Test No. 4.may be noted. Water flows from a constant-head 
supply into a large bottle before passing into the separating 
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funnel that is the displacement vessel. It is stated that, by 
the time the bottle is full, the rate of flow of air through the 
test piece should have become constant. This is so, but, 
when the water level reaches the top of the bottle, the applied 
head of water no longer has to push air through the connecting 
tube, but must now force water through the same tube, which 
requires a greater pressure than before. As a result, the 
pressure shown on the manometer falls sharply while the 
water is traversing the connecting tube, and rises again, but 
not to the original level, during the first half-minute or so of 
the timed period. The large bottle thus serves no useful 
purpose and the connecting tube introduces an unnecessary 
difficulty. 

It would be more convenient and accurate to run the 
water from the constant-head supply directly into the separa- 
ting funnel or other displacement vessel and to start the timed 
period from the instant the water reaches a marked level 
in the vessel. This marked level could conveniently be 
situated in a neck in the vessel, and the volume beneath 
it should be such that the pressure is substantially constant 
before the timed period begins. 


(b) Constant-volume Methods 


These methods have the advantage that the volume remains 
truly constant during the determination, i.e., the basic con- 
dition is truly fulfilled. A convenient method has been studied 
by the Research Association. The apparatus required is 
simple and consists of an aspirator bottle of 10 or 20 litres 
capacity, a specimen holder that can be sealed to the aspirator, 
and connexions to a hand pump, manometer, and water tap. 
The initial volume is adjusted by running water into or out 
of the aspirator. 


To carry out a test, the test piece in its holder is sealed to 
the aspirator, and the top of the holder is sealed with a 
greased glass plate. A pressure of 10 to 15 cm of water is 
then produced in the aspirator (positive pressure by use of 
the hand-pump, negative by running out water). When the 
manometer reading has become constant, it is noted (p,) 
and the glass sealing plate is quickly removed. The time 
required for the pressure to fall to a lower value pz is noted, 
and the permeability » is then given by :— 

Vh Pi 

= loge 

AtPo Pe 
= volume of free space in aspirator, in litres, 
= height of test piece, in cm, 

area of cross-section of test piece, in sq. cm., 
= time, in seconds ; and 
= atmospheric pressure in cm of water. 
Temperature Effects 


The simple procedure just described is satisfactory for 
materials of permeability up to about 0-05 units (as cm*/sec./ 
sq. cm per unit pressure gradient in cm. water/cm.). If the 
permeability of the test piece is above this value, the change in 
pressure is too rapid to permit thermal equilibrium te be 
maintained, i.e., the change is not isothermal, but is, in part, 
adiabatic. The effect can be detected by replacing the glass 
seal quickly when the pressure has reached po, and allowing 
the system to come to equilibrium, which may take 1 to 2 
min. The pressure reading finally attained (ps) may differ 
from ps2 by 3 or 4 mm with test pieces of medium to high 
permeability. 

It can be shown that the error arising from non-isothermal 
conditions can be fully corrected by reading the pressures 
Pi, Pe, and ps3, as described above, and using the equation 

Vh Ps Pi 
= ——- * loge 
AtPo Pz Ps 


where the symbols have the same meanings as before. 


It is generally advisable to test for adiabatic effects by 
measuring both p2 and p; ; for many materials, the difference 
between these pressures will be within the limits of accuracy 
of the reading. If the difference is appreciable, the run should 
be repeated several times as a check on ps, since fluctuations 
in the ambient temperature can produce spurious changes in 
pressure. 


Permeability as a Material Property 
It has been pointed out ** that a texture-dependent property 
such as permeability cannot properly be regarded as a specific 
characteristic. The gas conductivity of a given sample is a 
real physical quantity that can be measured to some degree 
of accuracy and is given, in terms of mass flow, by the equation 
Mf = CP 
where C is the “ conductance” of the sample and P is the 
pressure drop across it. There is a quantity u».—the mass 
permeability—that is derived from C by the equation 
tm = (l/Sx)C 
where / and S are the length and cross-sectional area of the 
sample, and = is the mean (normally atmospheric) pressure, 


The quantity yn is essentially a function of position in a 
given piece and not a true intrinsic property of the material, 
unless there is perfect uniformity of texture. This, indeed, 
is also true of porosity and of any other texture-dependent 
property ; such properties have come to be regarded as 
“* specific ” characteristics because the pieces on which they 
are normally measured are large enough to give average 
values of the property, which are reproducible from piece 
to piece. 


(6) MEASUREMENT OF GRAIN POROSITY 


Many of the improved refractory products that have 
appeared in recent years, particularly in the high-alumina 
field, consist mainly of refractory grains with a small amount 
of bond. Since some of the materials are supplied in granular 
form, and since it is desirable that the new products should 
be of low porosity, it is important that the porosity of the 
grains should be known. The Research Association has been 
asked on several occasions to measure grain porosity or to 
suggest a method by which this. could be done, and, since 
there is no generally accepted method, it was decided, as a 
first step, to investigate those that have been described in the 
literature. 


(a) General Principles 


Methods for the measurement of grain porosity fall into 
two groups. In the first, the volume of liquid required to 
fill the pores is measured, as it is in the normal measurement 
of porosity, but by means suitable to the granular nature 
of the material. In the second group of methods, the volume 
of a known weight of grains is determined, from which the 
bulk density may be calculated. From this value and the 
true specific gravity, which must be determined separately, 
the porosity is calculated. It should be noted that methods 
of the first type give the apparent porosity of the grains, 
those of the second type the true porosity. Four methods, 
two of which are described in the literature, have been studied 
by measuring the porosity of “ standard” grains prepared 
by crushing materials of known porosity. 

(b) “* Porosity’ Methods 

(i) Chemical Method 

In this extremely ingenious process devised by B. Eichler"®, 
a known weight of grains is saturated with a known volume 
of water, which is in excess. The volume of water remaining 
outside the grains is determined, giving by difference the 
volume required to fill the pores in the grains. The volume 
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of the water outside the grains is obtained by measuring, by 
titration, the degree to which it dilutes a known volume of a 
standard suspension of calcium oxalate. A suspension is 
used rather than a standard solution, in order to reduce the 
tendency for the added compound to penetrate into the pores 
of the grains. 

This method is apparently-very successful with fine-pored 
materials, but the results obtained with firebrick samples 
were erratic and will not be reproduced here. It was thought 
that the inaccuracies were probably due to adsorption of the 
oxalate precipitate on the grain surfaces. 


(ii) “* Normal” Porosity Method 


An effort was made to adapt the normal porosity procedure 
to granular samples. Two of the necessary measurements, 
those of the dry weight of the sample and its weight suspended 
in water, can be done easily enough by placing the sample in 
a perforated tin or a wire-mesh basket. The third measure- 
ment, that of the weight of the soaked grains, was attempted 
rather crudely by rolling the grains in a moist cloth to remove 
the surplus water. This procedure is only practicable with 
fairly coarse grains (—4 +8 mesh material was used for most 
of the tests) and it is not a controllable technique, since the 
moistness of the cloth, and its texture, will clearly influence 
the amount of surplus water that is left on the grains, or, 
what is worse, the amount of internal water that is drawn out. 
In spite of these deficiencies, however, the method gives sur- 
prisingly good results with some materials, as the results in 
Table 4 show. For measurements of grain porosity, where a 
value within 1 or 2 per cent of the truth is good enough, this 
“normal” porosity method is worth consideration. 


(c) Bulk Density Methods 
(i) Mercury Displacement 


In this method, which was described by T. S. Busby,'’ the 
sample is enclosed in a glass tube that can be closed at each 
end by a ceramic filter plate. The plate at the lower end will 
permit the passage of mercury under a small pressure, whereas 
the plate at the top end is impervious to mercury at pressures 
up to 1 atmos. The system is evacuated, then the lower end 
of the tube with its filter is immersed in mercury, which is 
allowed to flow into the tube by manipulation of the pressure 
taps in the system. The volume of the grains is then found in 
the usual way. 


The basic assumption of the method is that the mercury 
will completely fill the space between the grains, but will not 
penetrate into their pores. The first experiments with the 
apparatus, on calcined bauxite grains, showed clearly that 
the assumption was not justified, at least with this material. 
A few of the larger grains were crushed after the experiment 
and were found to contain mercury, which was visible as min- 
ute beads even at the centres of the grains. Subsequent tests on 
firebrick and magnesite grains also showed that mercury had 
penetrated into the pores of the grains. 


It was known that the method had given good results with 
pottery bodies and with certain firebricks, but it appeared 
that materials used in our experiments must be of much 
coarser texture than those originally tested. It can be shown, 
however, that the pore systems of firebricks must be near the 
limit of application of the method. If we apply Jurin’s law 
for the penetration of a liquid into a capillary under pressure 

42 cos 9 
= 
d 
where P is the applied pressure in atmospheres, 2 the surface 
tension, 9 the angle of contact, and d the diameter of the 
capillary in u, on substituting the usual values for » and 9, 
and putting P= 1 (the maximum pressure in Busby’s 
method) we find d = 14u. This means that mercury will enter 
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pores having equivalent diameters of 14u or more. It has 
recently been shown '* that the average equivalent pore 
diameter of many firebricks is greater than 14u, and even the 
finer-pored bricks have many pores wider than 14u. This 
value should be compared with the maximum equivalent pore 
size of earthenware, which is near |p. 

It can be assumed, therefore, that, under the normal 
conditions of the measurement, in which full vacuum is 
used, there will inevitably be some penetration of the pores. 
This would not matter greatly if the mercury remained inside 
the grains, since they could be weighed after the measurement 
to find how much mercury was present, and an appropriate 
correction could be made. Unfortunately, it appears that an 
unknown proportion of the mercury that has penetrated into 
the pores comes out again when the pressure returns to 
normal. The result is that, even after a correction has been 
made for the mercury remaining in the grains, the porosity 
values are sometimes low, as can be seen in Table 4. 

An obvious cure for the penetration of mercury into the 
pores is to reduce the applied pressure. Tests were, therefore, 
carried out at successively lower pressures in the hope that 
at some limiting pressure the mercury would fill all the space 
around the grains without entering the grains themselves. 
The hope was not fulfilled, for the results showed that mercury 
was still entering the larger pores at a pressure that was not 
great enough to force it to fill the inter-granular space com- 
pletely. The hoped-for inflexion in the porosity—pressure curve 
did not materialize, but it was at first hoped that the con- 
tinuous curve obtained, when extrapolated to zero pressure, 
would give the correct porosity value. The extrapolation was 
fairly successful with one or two samples of —4 +8 mesh 
grains, but failed with —8 +16 material. This extrapolation 
procedure is, therefore, not recommended. 

(ii) Coating of Grains 

The object of this method is to coat each grain with a 
waterproof skin, after which the volume of a given weight 
of grains can be measured by simple water displacement. 
Alternatively, the pores of the grains might be filled with some 
insoluble and impermeable substance. After some experimen- 
tation, a combination of these processes has been tried and 
has given promising results. The grains are soaked under 
vacuum in a water-repellent silicone varnish diluted with 
xylene, after which they are allowed to dry on a glass plate, 
the individual grains being separated and moved around 
occasionally. The water-repellent properties of the varnish 
seem to overcome to a large extent any deficiencies in the 
filling of the pores or in the completeness of the coating 
film. 

The grains, which have been weighed before treatment, are 
transferred to any suitably graduated vessel (a Rees-Hugill 
flask is convenient) for the measurement of their volume. 
It is advisable to add about 0-5 per cent of a detergent solution 
to the water in the vessel to help displace the bubbles of air 
that otherwise cling tenaciously to the grains. The results 
of some determinations made with the aid of silicone varnish 
are presented in Table 4. 

It will be seen that all the values obtained on —4 +8 
material are within about | per cent of the correct value. 
With the —8 + 16 firebrick grains, however, a high result was 
obtained. The reason for this is not quite clear. It was at 
first thought that the film or varnish on the grains might be 
thick enough to increase their apparent volume appreciably, 
an effect that would become more obvious with the smaller 
grains. However, a rough calculation based on the weight 
of varnish deposited on and in the grains suggests that the 
error in porosity due to the film should not exceed 1-5 per 
cent of the measured value with —4 +8 mesh grains, or 3 per 
cent of the value with —8 +16 mesh grains. The error in the 
last item in Table 4 amounts to over 20 per cent. 
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TABLE 4.—Porosity of Granular Materials. 


Material 
(—4 + 8 Mesh) 


True 
Porosity 
(Per cent) 


Earthenware 


Firebrick A 
“ B 


Cc 


Bauxite grog A 
26 a 
Magnesite A 
~ B 


Firebrick B 8 + 16 mesh 


Limitations of Current Methods of Grain-porosity 
Measurement 

It will have been observed that the methods described in 
this section are generally successful with coarse grains, i.e., 
above 8-mesh in size. For a variety of reasons, they are all 
less successful with finer grains unless these are very fine-pored. 
It must be accepted that at the present time there is no satis- 
factory way of measuring the porosity of refractory materials 
in the form of grains below 8-mesh in size. 


Porosity is not a property that can be measured with great 
accuracy in granular aggregates, for the very sufficient reason 
that it cannot be defined accurately. In a small grain of a 
large-pored material of irregular texture, there can be no clear 
demarcation between a surface depression and the entrance 
to a pore; in other words, the containing surface of the grain, 
and hence its volume, and hence also its porosity, cannot be 
defined. 


References | to 9 refer to pp. 340 to 352 of the Journal 
(May, 1961). 
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Apparent 
Porosity 
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True Porosity 
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Silicone 
| Treatment 
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Displacement 
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Porosity 
Method 
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98th Annual General Meeting 


The 98th Annual General Meeting of The Institution of 
Gas Engineers, was held in The Church House, West- 
minster, London, S.W.1, on 16th to 19th May, 1961. Hugh 
Southworth Cheetham, Esq., M.I.Mech.E., M.LGasE., 
M.LChem.E., F.Inst.F., Director, Woodall-Duckham Con- 
struction Company, Limited, President of the Institution, 
occupied the chair at the business sessions, which were 
held in the Assembly Hall. 

On the Monday evening preceding the Meeting, the Pre- 
sident, Chairman and Council of The Society of British 
Gas Industries entertained members of the Institution and 
ladies in London in connexion with the Meeting at a cock- 
tail party held at County Hall, London, S.E.1. 

The detailed programme of the Meeting, including the 
technical visits and social events issued in connexion with 
it, was as follows :— 


Tuesday, 16th May, 1961 


Opening of 98th Annual General Meeting 


At 9.15 a.m., the Seeretary (Dr. W. T. K. Braunholtz, 
0.B.E., M.A.) read the Notice convening the 98th Annual 
General Meeting of The Institution of Gas Engineers. 


Loyal Message 


The President said :—Members will be glad to know that 
we have sent to Her Majesty The Queen this morning a 
message of loyal greetings, to which we hope to receive 
a reply in the course of our Meeting. 

The message read : — 


H.M. The Queen, 
Buckingham Palace, 
London. 

The Members of The Institution of Gas Engineers 
attending in London the 98th Annual General Meeting 
of the Institution desire to convey to Your Majesty 
their Patron a humble expression of their loyal duty 
and constant devotion. 

HuGH SoOUTHWORTH CHEETHAM, 
; President. 


Welcome to Overseas Visitors 


The President:—It is now my special pleasure to welcome 
our friends from overseas. We are always very delighted 
when members from Gas Associations abroad are able to 
join us at these Meetings. 


We have here today Mr. K. J. Outhred, Chief Industrial 
Gas Engineer, Colonial Gas Holdings, Limited, from 
Melbourne, Australia. We have Monsieur F. Rombouts, 
President of the Royal Belgian Gas Association. We 
have also Monsieur R. H. Touwaide, Secretary of the 
International Gas Union. From France, we have Mon- 
sieur A. Lihrmann and Monsieur Y. Querét; from Ger- 
many, Dr. C. Brecht, Dr. H. Weittenhiller, Dr. H. W. von 
Gratkowski, Dr. W. Herbert, Dr. H. Schafer and Mr. H. 
Schéfil, from Holland, Mr. J. F. A. Diederen and Mr. J. H. 
Steinkamp, whom we are always very pleased to see; and 
from Italy we have Professor Dr. M. A. Spaggiari. Then 
we have one of our old friends, Mr. F. G. Symon, from 
Malta; Mr. D. E. Terrace, from South Africa; Mr. J. P. 
Chopard, from Switzerland; from the U.S.S.R., we have 
Mr. A. P. Agishev and his colleagues, whom we are 
delighted to see; and, from West Pakistan, we have Mr. 
G. C. Wood, the Distribution Engineer of the Burmah Oil 
Company, Karachi. 
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We are all very delighted to have them with us. 


Greetings from Overseas Gas Associations 


The President:—We have received a number of greetings 
from Overseas Gas Associations, and I will ask the Secre- 
tary to refer to them. 


The Secretary:—We have messages, which I will not 
read, in the first place from the President of the Inter- 
national Gas Union (Mr. Nilsson), who, unfortunately, 
could not come here. We also have messages from the 
Gas Associations of Austria, Czechoslovakia, Spain, 
Sweden, and also from our old friend and Honorary 
Member in Switzerland, Colonel Zollikoffer. 


Confirmation of Minutes of 97th Annual General Meeting 


The President:—We now have to confirm the minutes 
of the 97th Annual General Meeting, held in Edinburgh 
on 3lst May to 3rd June, 1960, and of the Special General 
Meeting (being the 26th Autumn Research Meeting), held 
in London on 15th and 16th November, 1960. May I ask 
you to take those minutes as read, and is it your wish 
that they be confirmed? 


The minutes were agreed. 


98th Annual Report and Accounts 


The President:—I formally move: “That the 9&h 
Annual Report of the Council of The Institution of Gas 
Engineers for the year 1960-61 and the Accounts for the 
year 1960, which have been printed and circulated to mem- 
bers, be taken as read and adopted.” 

As far as the accounts are concerned, you will notice that 
we are somewhat “in the red”. This is not unexpected, 
but I think there is little doubt that when my friend Mr. 
T. C. Battersby, M.B.E., is in this position next year he 
will be able to announce that we are “in the black” 
because of the new Journal, which is going to produce 
some revenue for us. 

I ask you to confirm that the Annual Report and 
Accounts be accepted. 

Mr. D. D. Melvin (Edinburgh):—I have very much 
pleasure in seconding the motion. 

The: motion was carried. 


The 98th Annual Report and Accounts (Communica- 
tion No. 587) are reproduced on pages 379 to 401. 


Report of the Scrutineers of the Ballots 


The President:—We now have to receive the report of 
the Scrutineers of the Ballots for the election of: (a) 
Officers, Auditors and Ordinary Members of Council, (5) 
Honorary Members, Members, Associate Members, 
Associates and Graduates. 

The Secretary:—I have in my hand the report of the 
scrutineers of the ballot in the first place for the election 
of Officers, Auditors and Ordinary Members of Council. 
It is certified that the following elections are made: — 


President (1961-62)—Mr. T. C. Battersby, M.B.E. 
Vice-President (1961 to 1963)—Mr. W. Hodkinson, 
O.B.E. 


Honorary Secretary (1961-62)—Mr. G: E. Currier, 
O.B.E. 

Auditors—Sir Harold Smith, K.B.E., D.L., and Mr. 
P. D. Davey, of Wood, Drew and Compaiy. 
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The President:—May I ask you to confirm that you 
agree with those elections? 


The elections referred to were confirmed. 


Mr. T. C. Battersby, M.B.E.:—I am very conscious of 
the great honour you do me in electing me President of 
this Institution for the ensuing year. I am aware that 
this office has been held by many illustrious engineers. In 
my humble way, I shall endeavour to serve the Institution 
and the members to the best of my ability. Thank you 
very much. 

The Secretary:—Four Ordinary Members of Council 
have been elected for 1961 to 1964. They are, alphabetic- 
ally : —Mr. D. Beavis (Edinburgh), Mr. G. H. Fuidge, B.Sc. 
(London), Mr. S. K. Hawthorn (Birmingham), and Mr. 
C. D. Shann, M.A. (London). 

The President:—Finally, we have the election of 
Honorary Members, Members, Associate Members, Asso- 
ciates and Graduates. All of the names on the ballot 
list have been duly elected, but in reporting this I have to 
state that one applicant, Mr. C. Abraham, whose name 
appears for election as Associate, withdrew his application 
after the ballot lists had gone out; therefore, his name 
is to be deleted. 

It is now my special pleasure to announce that the fol- 
lowing gentlemen have been elected to Honorary Member- 
ship of the Institution : — 

Sir Henry Jones, M.B.E., M.A., Chairman, The Gas 
Council. 

Mr. G. le B. Diamond, C.B.E., Chairman, West Mid- 
lands Gas Board. 

Dr. R. H. Griffith, B.A., formerly Controller of 
Research, North Thames Gas Board. 

I am sure you will all be very pleased to know that these 
gentlemen have been elected. 


District Members of Council 


The President:—We now come to the District Members 
of Council nominated by the District Sections of the Insti- 
tution and affiliated District Gas Associations, for the year 
1961-62. 

The Secretary read the names of the District Members 
of Council for the coming year, which are listed on p. 378. 


Appointment of Scrutineers of Ballots 


The President:—We now have to deal with the appoint- 
ment of scrutineers of the ballots for the election of: (a) 
Officers, Auditors, and Ordinary Members of Council, (b) 
Honorary Members, Members, Associate Members, Com- 
panions, Associates and Graduates. 

It is proposed that the following gentlemen shall be 
appointed scrutineers for the current year:—Mr. G. H. 
Fuidge, B.Sc. (London), Mr. F. Harvey (Walsall), Mr. 
K. B. Meggitt (Bedford), Mr. C. D. Shann, M.A. (London). 

The proposition was seconded by Mr. B. Richardson 
(Newcastle-upon-Tyne) and carried unanimously. 


Presentation of Medals and Prizes 


The President presented Medals and Prizes as follows:— 
INSTITUTION GOLD MEDAL, 1960: Awarded to C. 
Stott, M.C., B.Sc., M.1.GasE., M.I.Chem.E., 
A.M.LC.E., A.R.LC., for paper on “ Gasifica- 

tion at the Isle of Grain”, read at the 97th 

Annual General Meeting of The Institution of 

Gas Engineers, in Edinburgh, on Ist June, 1960 

H. E. Jones LONDON MEDAL, 1960: Awarded to 

W. J. Bennett, M.Sc., B.Sc.(Eng.), A.M.1.Gas E., 
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J. B. Carne, B.Sc., C. H. Purkis, B.A., B 
M.1.Gas E., A.M.I.H.V.E., and T. T. 
B.Sc., A.R.C.S., for paper on “ Experiences 
with Branched-flue and Se-Duct Systems for 
Venting Gas Appliances”, read at the 26h 
Autumn Research Meeting of The Institutigg 
of Gas Engineers, in London, on 16th Novem. 
ber, 1960. 


INSTITUTION SILVER MEDAL, 1960: Awarded to 
K. G. Eccleshare, A.M.I.Gas E., M.Inst.F., and 
C. H. Hirst, A.M...GasE., for paper on 
“Recent Industrial Gas Developments in the 
South West”, read at a Meeting of the South 
Western Section of The Institution of Gas 
Engineers, in Bristol, on 8th December, 1960, 


INSTITUTION BRONZE MEDAL, 1960: Awarded to 
B. Santo, A.M.I.GasE., for paper on “Cost 
Control in Relation to the Gas Engineer ”’, read 
at a Meeting of the Eastern Junior Gas Asso- 
ciation, in Cambridge, on 20th April, 1960. 


WILLIAM DIETERICHS MEMORIAL PRIZES, 1960: 
Awarded to G. Holmes, Stud.I.GasE., and 
K. G. Rhodes, Stud.L.GasE., for paper on 
“ An Investigation into the Use of Gas for Dry- 
ing and Preheating Foundry Ladles”, read at 
a Meeting of the Manchester District Junior 
Association of Gas Engineers, in Liverpool, on 
27th April, 1960. 


Retirement of Secretary 

The President:—Before coming to the next item on the 
agenda, which is the Presidential Address, I should like to 
take this opportunity, with your permission, to introduce 
an additional item. I refer to the retirement, at the end 
of this 98th Annual General Meeting, of our Secretary, 
Dr. W. T. K. Braunholtz, O.B.E., M.A., F.R.LC. I want 
to take the opportunity also of thanking all those who have 
responded so splendidly to the letter I sent in this same 
connexion. I know that all of our members will agree 
that Dr. Braunholtz’s service to this Institution has been 
quite outstanding. (Hear, hear!) 1 am sure that the In- 
stitution, throughout the years we have had Dpr. 
Braunholtz, could not have been better served. He has 
at all times conducted our affairs in his usual quiet and 
dignified and most efficient manner, to the great satisfac- 
tion of all concerned. I think one has to be the President 
of the Institution to realize the great help Dr. Braunholtz 
gives, and these good qualities. 


I am very glad to be able to announce that we are not 
going to lose Dr. Braunholtz entirely. He is going to con- 
tinue to help us in connexion with our new Journal, and 
also in connexion with our Centenary celebrations in 1963. 
In receiving contributions, I have had a number of letters, 
and I should like to read to you from one of them because 
[ think it is typical of quite a number that I received. It 
says: 

“Dear Mr. Cheetham,—I am glad to lend my support 
to the fund for Dr. Braunholtz. I feel most strongly 
the need to express my gratitude to Dr. Braunholtz 
for the manner in which he has filled his office, and, 
so far as I am concerned, he has been the Institution. 
From my student period of insignificance, through more 
than 20 years my infrequent dealings with the Institu- 
tion have met with unfailing friendly attention and 
helpfulness in a combination not matched by other 
professional associations. My gratitude to Dr. 
Braunholtz is joined with my best wishes for his future.” 


It is now my pleasure to present to Dr. Braunholtz, on 
your behalf, first of all a 35 mm. camera, which is some- 
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thing he wished to have and use during his retirement. I 
also have pleasure in presenting him with this cheque, 
which I hope he will find useful. These gifts are from 
all the members of the Institution. (A pplause.) 

The Council of the Institution, including the President, 
felt that they would like to make a special presentation to 
Dr. Braunholtz, and I am now going to present to him 
this book, which is signed by all the members of the 
Council and bears the following inscription. 

The President then read the following page : — 





‘anc. as a token 








16% Pay 961. 





Will you kindly accept this, Dr. Braunholtz, from the 
members of the Council? (Applause.) 

We all know that Dr. Braunholtz, throughout the work 
which he has done for us, has had splendid support from 
his wife—as many of us do from our wives—and Mrs. 
Braunholtz has been outstanding in this respect. We know 
that she has at all times taken a great interest in the work 
of the Institution and has given him very full support. I 
would, therefore, ask Dr. Braunholtz if he will kindly make 
a little presentation to her on our behalf. Would you 
Kindly give her this handbag, with our best wishes? 
(Applause.) 

Dr. W. T. K. Braunholtz, O.B.E., M.A., F.R.LC., in 
teply, said : — 

I am deeply touched and grateful for these much too 
generous gifts that you, Sir, have handed to me in the 
name of the members of the Institution and also of the 
members of this Council. They will remain always for 
me a memory, a reminder, of 26 very happy years in the 
Service of the Institution. 

I am also deeply grateful for the very kind words you 
have spoken and for the warmth of their reception by 
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everyone here present. Frankly, I feel at this moment 
quite bewildered and in no fit state to attempt to express 
adequately the mixture of emotions that are going round 
and round inside me. It is a specially pleasant feature of 
the position which I am now vacating that it provides an 
opportunity—I would say almost a unique opportunity— 
of meeting so many kindly people and of making so many 
lasting friendships. 

My wife, too, has made many friendships in the 
gas industry over the years, and I appreciate very much 
the fact that you have included her in this presentation. 
On her behalf, I thank you all for this magnificent gift 
that I shall be handing over to her on your behalf. A 
Secretary’s wife—like the wife of a gas engineer—has 
much to put up with at many times, and lam therefore 
very glad to have this rare opportunity of giving my 
testimony publicly to the unfailing support, patience and 
encouragement that my wife has given me in these years. 

You do not, I know, expect a speech from me, and, 
as I said, I am in no state to make one. I would just again 
thank you all most warmly for this very generous and, 
to me, I am afraid, rather embarrassing occasion. Thank 
you one and all. (Applause.) 

The President:—I am sure that you will all be interested 
and pleased to know that the German Gas Association 
has elected Dr. Braunholtz to Honorary Membership of 
that Association, and he is going to attend its meeting 
shortly in order to receive that Honorary Membership. 

I have also received a letter from Dr. Mott, the President 
of The Coke Oven Managers’ Association, in which he 
says: 

“IT should like you to know that at the Council 
meeting recently in York it was unanimously agreed to 
appoint Dr. W. T. K. Braunholtz an Honorary Member 
of The Coke Oven Managers’ Association.” (A pplause.) 


I am very sorry that our friend and Honorary Secretary, 
Mr. G. E. Currier, O.B.E., is not here this morning. I 
understand that he was taken ill during the night. We 
hope it is nothing serious. It is a great pity that he is 
not able to be with us, because he would very much have 
liked to share in this celebration.* 


Presidential Address 


At 9.46 a.m., the President (Hugh Southworth Cheetham, 
Esq., M.I.Mech.E., M.LGasE., M.I.Chem.E., F.Inst.F., 
Director, Woodall-Duckham Construction Company, 
Limited) delivered his Presidential Address (Communica- 
tion No. 588). 

The Address is reproduced, together with an account of 
the vote of thanks accorded to the President, on p. 407. 


Benevolent Fund Annual Meeting 


At 10.35 a.m., the 98th Annual General Meeting was 
adjourned so that the Annual Meeting of the Contributors 
to the Benevolent Fund of The Institution of Gas Engi- 
neers might take place. 


A report of the meeting is given on page 442. 


Communication No. 589 


At 11.5 a.m., Dr.-Ing. Hellmuth Weittenhiller, Chairman 
of the Board of Directors of Steinkohlengas A.G., Dorsten, 
Western Germany, presented for discussion a paper, 
“Pressure Gasification with Oxygen of Solid Fuels in 
Germany”. (Communication No. 589.) 

* Mr. Currier was admitted to Charing Cross Hospital. At 
o.oo of going to press, his condition was comfortable— 

itor. 
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The paper will be reproduced, together with an account 
of the discussion and the Author's written reply thereto, 
in a future issue of the Journal. 


Adjournment 


At 12.12 p.m., the 98th Annual General Meeting was 
adjourned until 3 p.m. 


President’s Luncheon 


At 12.45 p.m., guests assembled for the President’s 
Luncheon, which was served in the Lancaster Room of the 
Savoy Hotel, Victoria Embankment, London, W.C.2. 

A report of the Luncheon and of the speeches made by 


the proposers of the toasts and those who responded to 
them is given on page 437. 


Communication No. 590 


At 3 p.m., Mr. A, P. Agishev, Director, Ukraine Branch, 
All-Union Scientific Research Institute for Natural Gases, 
and a Member of the Central Board of the Scientific and 
Technical Society for the Oil and Gas Industries, pre- 
sented for discussion a paper, ‘“ The Gas Industry of the 
U.S.S.R.” (Communication No. 590.) 

The paper will be reproduced, together with an account 
of the discussion and the Author's written reply thereto, 
in a future issue of the Journal. 


Reply Received to Loyal Message 


At 3.11 p.m., the President announced that the follow- 
ing reply had been received from Her Majesty The Queen 
in reply to the Loyal Message sent to her on behalf of 
the members of the Institution : — 

Buckingham Palace. 

To the President, The Institution of Gas Engineers : 

Please convey to the members of The Institution 

of Gas Engineers assembled at their 98th Annual 

General Meeting today the sifcere thanks of The 

Queen for their kind and loyal message of greetings, 

which Her Majesty as Patron very greatly 
appreciates. 
Private Secretary. 

Adjournment 


At 4.16 p.m., the 98th Annual General Meeting was 
adjourned until 9.15 a.m. on Wednesday, 17th May, 1961. 


Reception and Dance 


On the evening of Tuesday, 16th May, 1961, a reception 
and dance was held in the Great Room of Grosvenor 
House, Park Lane, W.1. The 750 guests were received 
by the President and Mrs. H. S. Cheetham. A cabaret 
show took place during the evening. 


Wednesday, 17th May, 1961 
Resumption 


At 9.15 a.m. on Wednesday, 17th May, 1961, the 98th 
Annual General Meeting was resumed. 


Communication No. 591 


At 9.16 a.m., Mr. F. J. Brewer, A.M.I.Gas E., M.Inst.F., 
Director and Divisional Manager, Parkinson Cowan 
Industrial Products, presented for discussion a paper, “‘ The 
Industrial Use of Town Gas for Drying, Processing and 
Heating (with particular reference to radiant heat)”, of 
which he was co-Author with Mr. H. N. Ballantyne, M.A., 
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M.1.Gas E., Parkinson 
(Communication No. 591.) 

The paper will be reproduced, together with an account 
of the discussion and the Authors’ written reply thereto, in 
a future issue of the Journal. 


Cowan Industrial 


Products, 


Communication No. 592 


At 10.19 a.m., Dr. F. J. Eaton, B.Sc., M.I.Gas E 
(Deputy Manager, Watson House) presented for discussion 
a paper, ‘“ Some Impressions of the Domestic Use of Gag 
in the United States and Canada” (Communication. No, 
592), of which he was co-Author with Mr. D. R. 
B.Sc., A.C.G.L, M.I.MechE., M.I.GasE., M.I.H.V.E, 
M.Inst.F., Gas Council, Watson House, and Mr. G,. H. 
Fuidge, B.Sc., M.I.GasE., M.Inst.F., Manager, Central 
Laboratories, South Eastern Gas Board. 

The paper will be reproduced, together with an account 
of the discussion and the Authors’ written reply thereto, 
in a future issue of the Journal. 


Adjournment 


At 11.22 a.m., the 98th Annual General Meeting was 
adjourned until 9.15 a.m. on Thursday, 18th May, 1961. 


Visit to the Isle of Grain Works of the South Eastern Gas 
Board 


On the afternoon of Wednesday, 17th May, 1961, a party 
of 200 members visited the Isle of Grain Works of the 
South Eastern Gas Board. The works is being developed 
in stages for the production of gas from oil supplied from 
the adjacent BP Oil Refinery. The first stage, of approxi- 
mately 20 mill. ft*®/day comprises four Segas catalytic 
oi!-gasification units with conventional wet and dry purifi- 
cation plant. The second stage produces 18 mill. ft*/day 
of hydrogen by the gasification of oil under pressure with 
steam and oxygen. 


Visitors saw the oxygen plant, the Shell gasifiers with 
their attendant waste-heat boilers and carbon-recovery 
plant, an Alkazid plant for the first-stage removal of hydro- 
gen sulphide, catalytic converters for the conversion of 
carbon monoxide, tower purifiers for the second-stage 
removal of hydrogen sulphide, a carbon dioxide removal 
plant using the hot carbonate process, and, finally, an 
expansion turbine for reduction of the pressure. An auto- 
matic system is used to add the required amount of refinery 
gas and nitrogen. The plant includes a natural-draught 
water-cooling tower, a system of oil-fired 500 1b/in*? water- 
tube boilers, a power house, and compressors for trans- 
mitting the gas to the South London grid. 

Tea was taken by invitation of the South Eastern Gas 
Board. 


Visit to the Coryton Refinery of Mobil Oil Company, 
Limited 

On the afternoon of Wednesday, 17th May, 1961, a 
party of 193 members visited the Coryton Refinery of 
Mobil Oil Company, Limited, which was opened in May, 
1954, by Her Majesty Queen Elizabeth The Queen Mother, 
and is one of the most modern oil refineries in Europe. 
Two special features of the refinery are the high-grade 
motor spirit produced by its catalytic cracking and catalytic 
reforming units, and the relatively large proportion of 
plant devoted to the production of high-grade lubricants 
by modern refining methods. The visitors saw plants for 
distillation of crude oil, catalytic reforming, catalytic crack- 
ing, treating and blending of motor and jet fuels, and treat- 
ment of lubricating oil. 
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Transport, luncheon and tea were provided by invita- 
tion of the directors of Mobil Oil Company, Limited. 


Visit to Ronald Trist and Company,. Limited, Slough 


On the afternoon of Wednesday, 17th May, 1961, a party 
of 65 members and ladies visited the Slough works of 
Ronald Trist and Company, Limited, where they inspected 
the light engineering and the rubber engineering divisions. 
The former comprises the manufacture of liquid level con- 
trol equipment, general machine shop, tool room, assembly 
shop (including steam- and electrically-operated controls, 
electronic smoke detector equipment, magnetic level 
switches), stores, welding shop, and pipe bending (includ- 
ing induction heating of pipes). The rubber division com- 
prises the manufacture of precision rubber products, press 
section, finishing section and silicone rubber shop produc- 
ing high-temperature rubber products (including extru- 
sions). 

Tea was taken by invitation of the directors of Ronald 
Trist and Company, Limited. 


Visit to Quaker Oats, Limited, Southall 


On the afternoon of Wednesday, 17th May, 1961, a party 
of 50 members and ladies visited the Southall mill of 
Quaker Oats, Limited, which processes cereal grain to a 
large variety of products including Quaker Oats, quick 
macaroni, Sugar Puffs, puffed wheat, Oat Krunchies and pet 
food. The manufacturing processes were inspected, as 
well as the packaging and wrapping departments. The 
Control and Research Laboratory, which is concerned with 
the examination of raw materials and finished products and 
with quality control, was also visited. 

Tea was taken by invitation of the directors of Quaker 
Oats, Limited. 


Visit to Aladdin Industries, Limited, Greenford 


On the afternoon of Wednesday, 17th May, 1961, a 
party of 21 members visited Aladdin Industries Limited, 
Greenford, whose works is principally engaged in the 
manufacture of blueflame oil heaters and oil table 
lamps, and saw the testing of the raw materials, the raw 
materials stores, press shop, spray shop, assembly shop and 
packing of the finished product.- They saw also all stages 
of the manufacture of cotton wicks for paraffin heating, 
and of incandescent mantles for lighting. Gas is used in 
many of the operations. 

Tea was taken by invitation of the directors of Aladdin 
Industries, Limited. 


Ladies’ Dress Show and Tea 


On the afternoon of Wednesday, 17th May, 1961, a party 
of 181 ladies visiting London in connexion with the 98th 
Annual General Meeting attended a Ladies’ Dress Show 
and Tea at the Criterion Restaurant, Piccadilly Circus, 
London. W.1. The dress show was by arrangement with 
Marshall and Snelgrove, and tea was taken by invitation of 
Mrs. H. S. Cheetham. 


Opera Performance 


On the evening of Wednesday, 17th May, 1961, a party 
of members, visitors and ladies in London in connexion 
with the 98th Annual General Meeting attended the Royal 
ae a Covent Garden, for a performance of Verdi's 

alstaff ”’. 


Concert 


On the evening of Wednesday, 17th May, 1961, a party 
of members, visitors and ladies in London in connexion 
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with the 98th Annual General Meeting attended the Royal 
Festival Hall, London, S.E.1, for a concert given by the 
Hallé Orchestra, conducted by Sir John Barbirolli. The 
programme included works by Haydn, Lennox Berkeley 
and Nielson, and the soloists were Cyril Smith and Phyllis 
Sellick, at two pianos. 


Thursday, 18th May, 1961 


. Resumption 


The 98th Annual General Meeting was resumed at 
9.15 a.m. on Thursday, 18th May, 1961. 


Communication No. 593 


At 9.18 a.m., Dr. E. Brunner, Research Manager, Clayton 
Aniline Company, Limited, presented for discussion a 
paper, “ Hydrogen Sulphide Removal by the Stretford 
Liquid Purification Process” (Communication No. 593), 
of which he was co-Author with Dr. T. Nicklin, M.Sc., 
M.I.Gas E., Chief Scientist, North Western Gas Board. 

The paper will be reproduced, together with an account 
of the discussion and the Authors’ written reply thereto, 
in a future issue of the Journal. 


Communication No. 594 


At 10.30 am., Mr. D. R. Coote, B.Sc.(Chem.), 
A.M.I.Gas E., A.M.Inst.F., Senior Assistant Engineer 
(Romford Works), North Thames Gas Board, presented 
for discussion a paper, “Gas Production at Romford 
Works”. (Communication No. 594.) 

The paper will be reproduced, together with an account 
of the discussion and the Author’s written reply thereto, 
in a future issue of the Journal. 


Vote of Thanks 


At 11.29 a.m., Mr. K. L. Pearce (Derby), proposed a vote 
of thanks to the following : 
(a) The Society of British Gas Industries. 
(b) The Representatives from Overseas. 
(c) The Corporation of The Church House. 
(d) The South Eastern Gas Board. 
(e) Mobil Oil Company, Limited. 
(f) Ronald Trist and Company, Limited. 
Quaker Oats, Limited. 
Aladdin Industries, Limited. 
Marshall and Snelgrove. 
Shell Refining Company, Limited. 
A.P.V. Company, Limited. 
J. Lyons and Company, Limited. 
The Superintendent, Kensington Palace and London 
Museum. 
J. T. Christie, Esq., C.H., M.C., Glyndebourne. 
Ladies and Gentlemen assisting in the conduct of the 
Meeting. 
The Authors of Papers. 
The Scrutineers of the Ballots. 
The Officers, Auditors, Council and Committees of 
the Institution. ; 
The Secretary and Staff of the Institution. 

Mr. Pearce said:—It is an established custom for all 
good conferences to end with a vote of thanks to all who 
have helped to make it possible, and this is no exception. 
This has become known as the “omnibus” vote of thanks, 
and the list of passengers becomes longer as the years 
pass by. We are at the end of our 98th Annual General 
Meeting, and the itemized list of people to be thanked has 
reached the letter S in the alphabet. By the time we have 
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concluded our 100th Meeting, the alphabetical list may 
have become exhausted, all of which means that this vote 
of thanks places an increasing responsibility on the 
proposer and seconder to express adequately on behalf of 
the members the appreciation of us all. We are like the 
nervous curate who, faced with the same task said: “ If 
I have left anything undone, may I be forgiven ”. 


First, we offer our thanks to The Society of British 
Gas Industries for its very kind hospitality to so many 
members on the eve of the Meeting, an innovation that 


was much appreciated and an expression of goodwill to 
our President. 


To the representatives from overseas, many of whom 
are old friends, our thanks for coming here once again; it 
has been a pleasure to see them. 


To The Corporation of The Church House, we offer 
thanks for the use of this fine Assembly Hall, which adds 
so much pleasure to our deliberations. 


For the great interest provided by the works visits, which 
contribute so much to the technical interest of our Meet- 
ing, Our appreciation and thanks go to the South Eastern 
Gas Board, the Mobil Oil Company, Limited; Rona! 
Trist and Company, Limited; Quaker Oats, Limited; 
Aladdin Industries, Limited; Shell Refining Company, 
Limited; A.P.V. Company, Limited; and J. Lyons and 
Company, Limited. 


To J. T. Christie, Esq., C.H., M.C., we express thanks 
in anticipation of the visit to Glyndebourne. 


The ladies, too, who have become part of these pro- 
ceedings, were well looked after by Marshall and Snelgrove; 
J. Lyons and Company; and the Superintendent of 
Kensington Palace and London Museum we include in 
our thanks for the visit the ladies will be enjoying this 
afternoon. 

All of us acknowledge the care and interest shown in 
the arrangements for these visits and for the hospitality 
so generously proffered. -Although a number of these 
visits bear the caption “ Not suitable for ladies”, I am 
assured there is nothing sinister in the warning. A number 
of the members are awaiting some future occasion when a 
visit is arranged not suitable for men. 


I come now to those many ladies and gentlemen who 
have assisted in the conduct of the Meeting, many of 
whom are still working behind the scenes: to the Authors 
of the papers, whose untiring efforts to produce contribu- 
tions of high standard deserve our highest praise, for with- 
out them there would be no Meeting. I am sure I voice 
the wish of all members in giving especial thanks to Mr. 
A. P. Agishev and Dr. Hellmuth Weittenhiller, for their 
papers. 

To the officers, auditors, scrutineers, Council, and Com- 
mittees of the Institution for the considerable work they 
do on behalf of us, we owe our grateful thanks. 


Finally, to the Secretary and staff of the Institution, on 
whose shoulders rest the complete burden for the organiza- 
tion of these Meetings: we are indeed fortunate to have 
such a highly efficient staff serving the Institution, which 
is the envy of many similar organizations. This is a very 
special occasion, for it represents the last Meeting at which 
Dr. W. T. K. Braunholtz, O.B.E., occupies the familiar 
position of Secretary at the side of our President. None 
has occupied that office with greater distinction, or served 
the members more loyally, or enjoyed greater affection. 
Our grateful thanks go to him not only for this Meeting, 
but for all the wisdom and guidance he has given to the 
Institution as a whole, and to every member who has 
sought his help over the past years. He retires from active 
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service with the gratitude and good wishes of every 
member. 


On behalf of all the members, I formally move a vot 
of thanks to all who have helped and contributed to the 
success of the 98th Annual General Meeting, and I ask 
Mr. T. L. Tallentire to second it. 

Mr. T. L. Tallentire (Cheltenham), seconding the motion, 
said : — 

Over the years, our Annual General Meetings come 
and go with unfailing regularity. Indeed, this regularity 
tends to become commonplace, or taken for granted. |t 
is only when turning to the President’s programme that 
we are brought face to face with all those organizations 
and individuals who combine together to ensure its 
smooth running. Mr. Pearce has very adequately referred 
in detail to the bodies, organizations and individuals who 
have given of their hospitality and help. Most of us have 
some experience of the frustration one finds in organizing 
a function, however small. I am quite sure, if we could 
see behind the scenes, the organization of our Annual 
General Meeting is, from time to time, fraught with frustra- 
tion. We are, therefore, all the more indebted to the 
Secretary and the staff for the very able manner in which 
they command the services of all those to whom we are 
indebted. The co-ordination leaves nothing to be desired. 

Making reference to the Secretary and the staff, I per 
sonally would like to pay my tribute to Dr. Braunholtz for 
his help to me individually, and to us all, over the past 
years, and to wish him a very long and happy retirement, 
(Applause.) 


Finally, I should like to pay a special tribute to The 
Society of British Gas Industries. Mr. Pearce has already 
made reference to the very happy and successful function 
we enjoyed on Monday evening. As we were reminded 
on Tuesday, this is only the third occasion in 98 years 
that our Institution has been honoured with a member of 
the Society as our President, and I sincerely hope that we 
may have more than three members in the next 100 years. 


Mr. Pearce has expressed our feelings and our thanks, 
It remains only for me to second formally his vote of 
thanks. 

The vote of thanks was carried by acclamation. 


Dr. W. T. K. Braunholtz, O.B.E., M.A.,.F.R.LC., who 
responded to the vote of thanks, said : — 

Obedient to the last, I will rise and very briefly respond 
to this omnibus vote of thanks. I think the idea is that 
the Annual General Meeting resembles an omnibus, with 
the President as the driver and the Secretary, I suppose, as 
the conductor; but I would join issue with Mr. Pearce in 
describing all these gentlemen and undertakings as “ pas- 
sengers”: far from it. They are, in fact, the life blood 
of the Meeting. It would be more appropriate for me 
this morning to be thanking them rather than responding 
on their behalf. Looking down the list, it is rather like 
the children’s alphabet, and you come to the end and see 
“§ is for Secretary and Staff”. This is really my justifica- 
tion for speaking this morning. 

Members probably know that our staff at the Institution 
is a small one, but may not know just to what extent 
they are dedicated to the work of the Institution. It is 
really an experience to work through the year with such 
devoted, loyal and cheerful staff. If I do not refer to 
them all, each one personally, I am sure they will under- 
stand because time is short; but I particularly want to single 
out one. This, of course, is Mr. A. G. Higgins. I was 
going to say that we had worked together “man and 
boy ”, but, at any rate, we have run in double harness for 
174 years, and this is a good testimony to his endurance. 
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| do not know how he has stood it, but he seems to be 
cheerful and ready to carry on. I wish him all success in 
the future. I am quite certain that he will achieve it. 
We know how hard he works; we know his charming per- 
sonality. I, therefore, hand over to him with complete 
confidence. In doing so, I wish him and I wish the 
Institution and each one of its members, success, prosperity 
and happiness in the years to come. (Applause.) 


Vote of Thanks to the President and Presentation of 
Presidential Certificate 


Mr. T. C. Battersby, M.B.E. (London; President-Elect), 
moving a vote of thanks to the retiring President, Mr. 
H. S. Cheetham, said : — 

This is the last, but. not the least important, item 
on our programme this morning. It is my pleasure and 
privilege, on behalf of the Council and members of the 
Institution, to thank our President for the many years of 
service he has given to the Institution, firstly as a member 
of Council, then for two years as a Vice-President, and 
finally as President, culminating in a year of very heavy 
duties, many of them self-imposed tasks on behalf of the 
members. 

Addressing the President, Mr. Battersby said : — 


In your Presidential Address, Mr. President, you men- 
tioned that you were the third President from the anpliance 
manufacturing side of our industry. You have completed 
a triumvirate of very distinguished engineers who have 
occupied the office of President, and, like your prede- 
cessors, have left your mark on our Institution and set 
an example to all succeeding Presidents, by your drive 
and enthusiasm for everything you have undertaken on 
our behalf. During the year, both at our Autumn Research 
Meeting and at this Annual General Meeting, you have 
chosen papers that have stimulated our interest and pro- 
voked valuable discussions. In addition to the normal 
duties of the President, you have, during your year, intro- 
duced the Journal of the Institution, you have implemented 
our new By-laws, and these additional duties, in addition 
to the variation in our education scheme, are tasks for 
which we are very grateful to you. During the year, you 
have visited District Sections throughout the country and 
kindred Associations overseas. “I very much regret that 
during the last few months, I have been of so little assis- 
tance to you. 

On behalf of all present, I should like to ask you to 
thank Mrs. Cheetham and extend to her our grateful 
thanks for the many duties she has undertaken with you 
on our behalf during your year of office, and particularly 
mod the Maite she has extended to our ladies during 

is week. 


Mr. R. L. Greaves, M.B.E. (St. Helens), seconding the 
vote of thanks, said : — 


I deem it a great privilege to second the vote of thanks, 
so capably put by Mr. Battersby, to our President, Mr. 
Hugh Cheetham. Recently, the technical press said: 

“Even the sternest Institution of Gas Engineers’ 
President has been known to become very uninhibited 
indeed in the infectiously relaxing atmosphere of the 
Emerald Isle. For your President, Mr. Hugh 
Cheetham, such a chemical change is unnecessary, 
since he has been a familiar figure at I.G.A. meetings 
for the past 30 years, and clearly enjoyed returning 
wearing his new and exalted hat.” 

I am sure it will be agreed that Mr. Cheetham has worn 
that “hat” or, shall we say, that “chain of office”, with 
distinction, success and to the greatest satisfaction of us all. 
Not only in Ireland, but in Great Britain and overseas, the 
Institution has progressed under his direction to the era 
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of Companions and Graduates and the Institution tie, and 
has launched a successful Journal and achieved an en- 
couraging increase in membership. ., 


On behalf of members, I endorse all that has been said, 
first by Mr. Battersby, President-Elect, in proposing this 
vote of thanks; and secondly, I would remind members and 
Mr. Cheetham of all that was said by Mr. Chester and Mr. 
Holmes in proposing and seconding the vote of thanks for 
such an admirable Presidential Address. 


I formally second this vote of thanks, with gratitude to 
our President and Mrs. Cheetham. 


The vote of thanks was carried by acclamation. 


Mr. T. C. Battersby then addressed the President as 
follows : — 


It is now my privilege and pleasure to present to you 
this scroll as a mark of our appreciation and esteem. We 
hope that you will be able to look back on your year of 
office as a happy one, though we do know that it has been 
a busy one. With our best wishes, we hope you will have 
many years to remember this experience. It is the highest 
honour we can bestow on one of our members. 

The President, in response, said:— 

Mr. Battersby, Mr. Greaves, and gentlemen, I know that 
what you have said was said in all sincerity, but I feel that 
it is to quite a great extent undeserved. I have enjoyed 
my year of office. I have done what I could within the 
time available, but a great deal of whatever success may 
have been achieved has been due to the unfailing support 
I have had from everyone concerned. My wife has been 
a tremendous help and support to me, and I shall be very 
delighted to convey to her the good wishes you have so 
kindly expressed. It has been a remarkable experience to 
have so many friends around me at all times to do what- 
ever might be desired. I can only say, once more, thank 
you very much indeed for what you have said, and you 
gentlemen for the way you have responded. 


Overseas Delegate’s Thanks for Welcome 


Professor Dr. M. A. Spaggiari, Production Director, 
Officina Italgas, said : — 

You will understand from my first words that it is very 
difficult for me to speak in your language, and I am rather 
afraid to do it. Since, however, I have the honour to 
represent here the gas industry of my country, and since 
I like very much to take part in the Meetings of this 
famous Institution of Gas Engineers, I shall, as we say in 
Italy, Prendo il coraggio a due main, which is, in English, 
“I take my courage in both hands”. I wish to tender my 
thanks and bring to you the greetings and good wishes of 
the Italian gas industry. 

Some of you are old friends of mine: old because you 
became friends of mine many years ago, and ‘not because 
you are stricken in years. Your presence here helps me to 
talk a little to you. 

In your country, as in Italy, the gas industry is extending 
its fields. The types of plant are continuously changing, 
and, because the raw materials are changing, and the pro- 
ducts and by-products are changing, our work is changing. 
Today, as in the past, the old and glorious Institution of 
Gas Engineers is in the van of progress. 

In their papers, as in the discussions and the technical 
visits, our English colleagues introduce to us the results 
of up-to-date technical achievements. 

I conclude with the words of the President, that the 
industry is vigorous and confident of the future. I come 
from Rome, from another country far from here, speaking 
another language. You are right when you think that, 
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but you are not right if you think that we are from another 
family of work. Why do I say so? I say so because the 
Rome gas works, 100 years ago, belonged to an English 
Company, which had also in Italy an English name: it is 
‘“‘Imperiakt City of Rome Gas Light and Coke Company ”. 
The Chairman was an English gentleman, Mr. James 
Shepherd, whose name and work are remembered still with 
gratitude. Therefore, not only on account of the Italian 
gas industry, but also because I rernember the English 
origin of the Rome gas works, it is with much pleasure 
that today I celebrate with you the old friendship of yester- 
day and enjoy the pleasure of the friendship of today, and 
assure you of the friendship of tomorrow. 

I shall not forget your kindness. I shall not forget what 
I have heard at this Meeting, as I shall not forget, as a 
wonderful dream, the visit of your Queen to us. 


Termination of 98th Annual General Meeting 
At 11.55 a.m., on Thursday, 18th May, 1961, the 98th 
Annual General Meeting was terminated. 
Council Luncheon to the President 


At 12.30 p.m., on Thursday, 18th May, 1961, the Council 
gave a Luncheon to the President at the St. Ermin’s Hotel, 
London, S.W.1. 


Visit to the Isle of Grain Works of the South Eastern Gas 
Board 


On the afternoon of Thursday, 18th May, 1961, a party 
of 145 members repeated the visit made on Wednesday, 
17th May, 1961, to the Isle of Grain Works of the South 
Eastern Gas Board. 


Visit to Shell Haven Refinery of the Shell Refining 


Company, Limited 


On the afternoon of Thursday, 18th May, 1961, a party 
of 194 members visited the Shell Haven Refinery of the 
Shell Refining Company, Limited, which, with an annual 
capacity of 8 mill. tons of crude oil, is now one of the 
major refineries in the United Kingdom. It first started 
in 1912 as a small storage installation on the north bank 
of the Thames, and in some 50 years has expanded until it 
covers over 1,000 acres of land and employs more than 
2,000 people. A variety of different crudes, mainly from 
the Middle East, are processed to produce a full range 
of fuel products from liquefied petroleum gas to bitumen— 
including gasolines, jet and diesel fuels, fuel oils and a wide 
variety of lubricating oils. The refinery supplies treated 
gas to the North Thames Gas Board through a 24 in. 
pipeline to its works at Romford. In addition, a number 
of chemical products are made, including ammonia, nitric 
acid, the nitrogen fertilizer “ Nitra-Shell ”, and an alkylate 
used as the bulk feedstock for detergent manufacture. 


Transport, luncheon and tea were provided by invita- 
tion of the directors of the Shell Refining Company, 
Limited. 


Visit to the A.P.V. Company, Limited, and to Crawley 
New Town 


On the afternoon of Thursday, 18th May, 1961, a party 
of 40 members and 11 ladies made a combined visit to 
Crawley, Sussex. 


The members visited the A.P.V. Company, Limited, 
which is one of the largest manufacturers in the world of 
stainless steel processing equipment for the food and chemi- 
cal industries. The works occupies 184 acres and employs 
some 2,000 persons. Amongst its products, the “ Para- 
flow” plate heat exchanger is used for the heating and 
cooling of a wide variety of liquids in many industries, 


including the gas industry. The Company’s Chemical Ep. 
gineering Division specializes in, amongst other things, the 
design and erection of distillation plant for the separation 
of tar acids and tar bases. Its contracts have included the 
building of the continuous tar acids distillation plant at the 
Beckton Works of the North Thames Gas Board. More 
recently A.P.V. was responsible to the same Board for the 
building of an aluminium storage tank, on Canvey Island, 
as part of the pilot liquid methane importation scheme. 

Meanwhile, the ladies made a conducted motor coach 
tour of Crawley New Town, which has 50,000 inhabitants, 
The tour comprised the Town Centre, the housing area, 
where an unoccupied house was inspected, a modern 
church, and the industrial area. 


The two parties rejoined for tea, which was taken by 
invitation of the directors of A.P.V. Company, Limited. 


Visit to J. Lyons and Company, Limited, Cadby Hall, 
London, W.14 


On the afternoon of Thursday, 18th May, 1961, a party 
of 40 members and ladies visited J. Lyons and Company, 
Limited, at Cadby Hall, London, W.14, where the members’ 
inspection dealt with the plant, in which gas is used exten- 
sively for large-scale baking, either at mains pressure or 
locally boosted to a maximum of 95 to 100 in. wg. 
Boosters are fitted with low-pressure cut-outs and are 
suitably cross-connected. Oil separation is practised. The 
different types of gas-fired ovens were inspected, as well as 
some of the processes for the manufacture of special 
products. 


On the Ladies’ Tour, the many production lines inspected 
included Swiss rolls (mixing, baking, filling, cutting, rolling 
and packing), and bread (from dough-mixing to baking). 
The ladies visited the Ornamenting Department, where 
specially decorated cakes in a wide range of designs are 
produced. The Bakery Training School, where boys have 
a two-year course to become craftsmen bakers, was also 
visited. 

Tea was taken by invitation of the directors of J. Lyons 
and Company, Limited. 


Visit to J. Lyons and Company, Limited, Lyons Maid 
Factory, Greenford 


On the afternoon of Thursday, 18th May, 1961, a party 
of 48 members and ladies visited the Lyons Maid Factory, 
Greenford, of J. Lyons and Company, Limited, which is 
one of the best equipped ice cream factories in the world. 
It is as fully automatic as modern techniques can make it, 
and can produce 2:25 mill. portions of ice cream and stick 
confections every day. From the time of arrival, raw 
materials are never touched by hand, the entire process 
of converting them into ice cream being automatic. Even 
the system of cleaning the complicated plant and storage 
vats is controlled automatically. The most up-to-date plant 
is used to manufacture the various Lyons Maid products— 
ice cream in individual portion sizes, family packs, and 
stick confections. The latest rotary-type freezers are used 
for the production of the “ice lollies”, and most of the 
remaining plant has been specially designed and developed. 

Tea was taken by invitation of the directors of J. Lyons 
and Company, Limited. 


Ladies’ Visit to Kensington Palace, and Tea in 
: Kensington Gardens 
On the afternoon of Thursday, 18th May, 1961, a party 
of 91 ladies in London in connexion with the 98th Annual 
General Meeting visited Kensington Palace to inspect the 
State Apartments and the London Museum. The 
nucleus of the present Palace was purchased in 1689 by 
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William III as a country house where he could be free 
from ceremonial, but convenient to Westminster. The 
State Apartments, containing period furniture, include the 
King’s Gallery, Queen Caroline’s Drawing Room, the 
King’s Drawing Room, Queen Victoria’s bedroom (in 
which she heard of her accession to the throne in 1837), 
the Nursery, Queen Mary’s Gallery, Queen Mary’s 
Bedroom, etc. 

The Palace also houses the London Museum, formerly 
at Lancaster House, which illustrates the history and 
development of London from prehistoric times. 

Tea was taken in the Pavilion in Kensington Gardens. 


Opera Performance 
On the evening of Thursday, 18th May, 1961, a party 
of members, visitors and ladies in London in connexion 
with the 98th Annual General Meeting attended at the 
Royal Opera House, Covent Garden, W.C.2, for a per- 
formance of Puccini’s “ Tosca”. 


Concert 


On the evening of Thursday, 18th May, 1961, a party 
of members, visitors and ladies in London in connexion 
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with the 98th Annual General Meeting attended a concert 
by the London Symphony Orchestra in the Royal Festival 
Hall, London, S.E.1. Mr. Colin Davis conducted works 
by Beethoven, Wagner and Mendelssohn. 


Friday, 19th May, 1961 


Visit TO GLYNDEBOURNE AND SUSSEX COUNTRYSIDE 


On Friday, 19th May, 1961, a party of 124 members 
and ladies participated in a whole-day visit to Glynde- 
bourne and the Sussex countryside. 


The party entrained at Victoria for Lewes, whence they 
travelled by motor-coach to Glyndebourne for an inspec- 
tion of the grounds. After luncheon at Glyndebourne, the 
party visited the auditorium and watched a rehearsal. 

The party left Glyndebourne for a motor coach tour 
of the Sussex countryside, via Alfriston and Seaford for 
Lewes, and took tea at either Michelhom Priory (Upper 
Dicker) or Drusilla’s Barn (near Alfriston). 


The return journey was by train from Lewes to Victoria. 


The President’s Luncheon 


The President’s Luncheon held in connexion with the 
98th Annual General Meeting of The Institution of Gas 
Engineers took place at the Savoy Hotel, London, W.C.2, 
on Tuesday, 16th May, 1961. Hugh Southworth Cheetham, 
Esq., M.I.Mech.E., M.Inst.Gas E., M.1-Chem.E., F.Inst.P., 
President of the Institution, was in the chair,’ supported by 
the Vice-Presidents and Council of the Institution. The 
principal guest was The Rt. Hon. Richard Wood, M-P., 
Minister of Power, and among those who accepted 
invitations to the luncheon were the following : — 

Representing Government Departments were C. M. 
Cawley, Esq., C.B.E., D.Sc., Chief Scientist, Ministry of 
Power; Martin Flett, Esq., C.B., Deputy Secretary, Minis- 
try of Power; J. A. Beckett, Esq., C.M.G., Under Secretary, 
Ministry of Power; A. H. Norris, Esq., Assistant Secretary, 
Ministry of Power; E. J. C. Dixon, Esq., B.Sc., Controller 
of Gas Standards, Ministry of Power; J. S. Carter, Esq., 
C.B.E., Ph.D., M.Sc., Chief Alkali Inspector, Ministry of 
Housing and Local Government; D. T. Lewis, Esq., D.Sc., 
Government Chemist; T. W. McCullough, Esq., O.B.E., 
Chief Inspector of Factories, Ministry of Labour; and S. J. 
Emerson, Esq., M.Eng., Senior Electrical Inspector, 
Ministry of Labour. 

Among those representing public life were Sir Harold 
Smith, K.B.E., D.L.; A. H. A. Wynn, Esq., M.A., Scientific 
Member, National Coal Board; D. H. Follett, Esq., Ph.D., 
M.A., Director, Science Museum; and Sir Robert Robinson, 
0.M., F.R.S. 

The Gas Council was represented by Sir Henry Jones, 
M.B.E., M.A., Chairman, W. K. Hutchison, Esq., C.B.E., 
Deputy Chairman; R. N. B. D. Bruce, Esq., O.B.E., T.D., 
B.A., B.Sc., Chairman, South Eastern Gas Board; C. H. 
Chester, Esq., C.B.E., Chairman, South Western Gas Board; 
G. le B. Diamond, Esq., C.B.E., Chairman; West Midlands 
Gas Board; J. H. Dyde, Esq., O.B.E., M.Sc., Chairman, 
Eastern Gas Board; R. S. Edwards, Esq., Ph.D., B.Sc., 
Chairman, North Eastern Gas Board; R. S. Johnson, Esq., 
M.B.E., T.D., M.A., LL.B., Chairman, East Midlands Gas 
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Board; C. H. Leach, Esq., M.A., Chairman, Southern Gas 
Board; Sydney Smith, Esq., C.B.E., Chairman, The Scot- 
tish Gas Board; M. Milne-Watson, Esq., C.B.E., B.A., 
Chairman, North Thames Gas Board; D. P. Welman, Esq., 
Chairman, North Western Gas Board. 

Sir Charles Ellis, F.R.S., Scientific Adviser to The Gas 
Council; Member, Gas Council Research Committee, was 
also present. 


Kindred organizations were represented by Viscountess 
Davidson, D.B.E., President, Women’s Gas Federation; 
F. P. Dyson, Esq., Chairman, The Society of British Gas . 
Industries; R. A. Mott, Esq., D.Sc., President, The Coke 
Oven Managers’ Association; H. N. Pemberton, Esq., 
Chairman, Council for Codes of Practice; Monsieur Y. 
Querét, President, Association Technique de I’Industrie du 
Gaz en France; Monsieur F. Rombouts, President, Associa- 
tion Royale des Gaziérs Belges; F. C. Smith, Esq., M.B.E., 
President, Association of Public Lighting Engineers; C. E. 
Spearing, Esq., M.A., President, The Institution of Chemi- 
cal Engineers; Dr. W. S. Stiles, O.B.E., F.R.S., President, 
Iliuminating Engineering Society; F. M. H. Taylor, Esq., 
Ph.D., B.Sc., President, The Institution. of Heating and 
Ventilating Engineers; and Monsieur R. H. Touwaide, 
General Secretary, International Gas Union and of 
Association Royale des Gaziérs Belges. 

Research and technical establishments were represented 
by Professor F. H. Garner, O.B.E., Ph.D., Member, Gas 
Council Research Committee; Professor M. B. Donald, 
M.Sc., Ramsay Memorial Professor of Chemical En- 
gineering, University College, London; and Sir Harry 
Melville, K.C.B., D.Sc., F.R.S., Secretary, Department of 
Scientific and Industrial Research; W. Idris Jones, Esq., 
C.B.E., Ph.D., President, British Coal Utilisation Research 
Association; and Dr. D. T. A. Townend, C.B.E., D.Sc., 
Director-General, British Coal Utilisation Research 
Association. 


Also present were: —(a) Official representatives of the 
Governments of Australia, Belgium, Canada, France, 
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Holland, Italy, New Zealand, Poland, Sweden, Switzerland, 
U.S.A., U.S.S.R., and W. Germany; (5) official delegates 
of the Gas Associations of Belgium, France, Holland, Italy, 
Switzerland, and U.S.S.R., as well as overseas members and 
visitors from Australia, Germany, Holland, Malta, 
Pakistan, South Africa, and U.S.S.R. 


The Loyal Toasts having been duly honoured, 


The Rt. Hon. Richard Wood, M.P., Minister of Power, 
in proposing the toast “ The Institution of Gas Engineers ”, 
said : — 

I find myself gradually becoming overwhelmed by feel- 
ings of guilt as I am continually entertained by the 
Institution. I feel like a man who went to his psycho- 
analyst and said he was suffering from an inferiority com- 
plex, only to be told that he was not suffering from an 
inferiority complex. He really was inferior! (Laughter.) 
I was entertained by the Institution at Grosvenor Crescent 
last Spring, and in Edinburgh about a year ago, and this is 
really the first opportunity I have had to say “ Thank you”, 
which I seize very eagerly, because my close association 
with the gas industry is now getting on for two years. 
Looking about me, as I have been doing a little, during 
lunch, I see a number of familiar and, I hope I may say, 
friendly faces among the gathering, which I recognize from 
my visits from time to time both to Gas Boards and to the 
manufacturers of plant and appliances. Indeed, over the 
last year or two, I have seen quite a lot of the gas industry. 
I have always been struck by the industry’s strong sense of 
corporate unity, which I am quite convinced The Institution 
of Gas Engineers has done a very great deal to foster. The 
introduction of this corporate spirit into the gas industry— 
and here I should like to make it quite clear that I am not 
casting aspersions, but still paying compliments—which 
contains a large number of highly independent individuals, 
is a very remarkable achievement. 


The Institution, in Mr. Cheetham’s year of Presidency, 
has been very fruitful indeed. It has seen the meeting of 
the International Gas Union Council in London, and I 
have been delighted once again to meet Monsieur Querét. 
It was a great honour last Spring to meet members of the 
Union at Lancaster House, and I think that the Institution 


can be proud because it was itself a founder member of 
the Union. 


Then this last year has seen the production of the 
Institution’s new monthly Journal, which will play a very 
important part in gas affairs. Thirdly, there has been the 
introduction of new classes of membership, especially a 
class called “Companions” and which is designed “to 
gather into the fold eminent people associated with the gas 
industry, who lack professional qualification for member- 
ship.” 1 hope that definition is put rather more prettily 
than the first explanation I was given, which was: “an 
attempt to legitimize outsiders, people like area board 
chairmen”! (Laughter.) I wondered whether there would 


ever be a move to give some respectability to Ministers of 
Power! 


Lastly, although it is not a new introduction this year, 
there has been the important development of the holding of 
short professional courses. Sir Dennis Proctor and Mr. 
J. A. Beckett, who are fairly well known to members of the 
Institution, have attended these courses, and I hope I can 
assume, from what they have told me, that any problems in 
the field of production and distribution are now safely 
behind us. The only important problem that appears to 
be left is that of using the gas thus made available, and I 
understand that this will be solved by the next course. 
Therefore, there is a great deal on which I may 
congratulate Mr. Cheetham in this very fruitful year. 
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Addressing Mr. Cheetham, the Minister said: —‘ Y, 
sir, are a manufacturer of plant who has been cl 
connected with Lurgi, and other means of gasifying 
and liquid fuels, who gives meaning to “ corporate sense” 
of unity about which I was speaking earlier in relation to 
the industry.” 

Continuing, the Minister said : — 


Then, I think it would be right today that I should say 
a word on behalf of everyone here in praise of Dr, 
Braunholtz, who is finishing, as we all know, as Secr 
of the Institution. I know what personal regard he is held 
in by members of the Institution. (Applause.) I can see 
for myself in what a flourishing state he is leaving the 
Institution; if I may quote my own Department's view of the 
Institution, which obviously depends greatly on his services, 
it is that it is a source of sensible and friendly advice, 
patiently given. (Applause.) 1 do not think any tribute 
could be greater than that to the Secretary. 


Perhaps I might also mention with what great regret 
I heard the news about the illness of my fellow Yorkshire. 
man, Mr. George Currier, when I arrived here today. | 
am sure we should all like to see him very speedily restored 
to health. (Hear, hear!) 


What sort of year has this been for the gas industry? 
It has been a year of examination and exposition. Those, 
particularly the Chairman of The Gas Council and the 
Chairmen of the Area Gas Boards, who have appeared 
before the House of Commons Select Committee may think 
I am making a reference to this because they have under- 
gone a searching, but, I hope, friendly examination, and 
I think in all cases they have given a brilliant exposition of 
their work. But I am not referring to this. I am referring 
to the examination, which has continued throughout this 
year, of new processes, new feedstocks and new economics, 
and the exposition which has also continued and has had 
the aim of bringing the merits of gas more and more be- 
fore the consumer. I understand that in its efforts on the 
latter the industry has had the assistance of a rather 
delightful lady who is known, I think, in North Thames 
circles as “Dotty”. “Dotty” has worked very hard. 
I understand she generally tells us that everyone—but 
everyone—has gas these days! (Laughter.) 1 assume 
from what I read in the newspapers this morning that there 
are one or two people who have not any gas! (Laughter.) 
These include the Institution of Professional Civil Ser- 
vants, who were left, between 9.30 p.m. and midnight, to 
dance in the dark! 


Despite the assistance that “ Dotty” gives to the sales 
side of the industry, I am certain that the gas industry has 
no intention of sitting back and letting “ Dotty ” do it all. 
The industry, as I understand it, clearly realizes the 
challenge of the present day, which can only be met by 
improved methods and by still more rigorous salesmanship. 
The better results of last year must themselves be improved 
if the industry is to move to the stronger position which 
the recent White Paper on the Nationalized Industries sets 
before it. I think that it is greatly to the industry's credit 
that it has not in any way resisted the implications of the 
White Paper, but has, on the contrary, been only too 
ready to welcome it. 


I have, over the last month or so, thought a great deal 
about the relations between the Minister of Power, on the 
one hand, and the nationalized industries with which he 1s 
connected, on the other. I am convinced that the function 
of the Minister or the Government as a whole in relation 
to the nationalized industries—and, perhaps I might say, 
especially to the gas industry—cannot be discharged by 
any form of compulsion. I am equally certain that 
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ministerial exhortation to the nationalized industries is 
unnecessary. But what is important, and what, I hope, 
exists, is a clear understanding by The Gas Council, 
the individual Gas Boards, and the Government of the 
functions, responsibilities and objectives of each of us, 
and a readiness to comprehend the difficulties which may 
face us in the discharge of our particular function. 


Therefore, as I see it, the contribution to this mutual 
understanding is one of the great values of a gathering 
of this kind and, indeed, of the Institution itself. For 
these reasons and a great many others, I hope that the 
Institution may long flourish. I should like to wish its 
incoming President, Mr. T. C. Battersby, and its new 
Secretary, Mr. A. G. Higgins, every success, and I should 
like you to rise and to drink with me the health of The 
Institution of Gas Engineers, coupled with the name of 
its President, Mr. H. S. Cheetham. (Prolonged applause.) 

Mr. H. S. Cheetham, the Chairman, in response, said:— 


May I thank you, Sir, first of all for the very kindly way 
in which you have proposed this toast of The Institution 
of Gas Engineers, and thank all our visitors for their 
response. You, Sir, have kindly referred to the hospitality 
which you have received on a number of occasions when 
you have visited various installations in the gas industry 
in various parts of the country. It was my intention, and 
I do intend, to thank you very much indeed for having 
found the time. You have visited many of our gas-making 
plants, you have attended a session of our own Council 
meeting, when everyone was delighted and encouraged by 
your presence, and last, but not least, you have found time 
to visit a number of firms which, like my own, are engaged 
in the manufacture of plant and appliances. We appreciate 
it very much, and we are very conscious of the fact that 
you have, on these occasions, to my own personal 
knowledge, asked many questions, and those questions 
have led us to the conclusion without any doubt that you 
have very quickly, if I may say so, acquired quite an in- 
timate knowledge of our industry and what is going on in 
this industry. We appreciate very much the fact that you 
have been with us. You have been kind enough to refer 
to the International Gas Union, and again it was a source 
of much encouragement when you received the guests of 
the International Gas Union at Lancaster House. 


You referred to our Journal, and I am very glad to say 
that our Journal has met with excellent response. It seems 
to be that we are providing a long-felt want. 


On the question of our new membership and our new 
arrangements with regard to the admission of members, 
to which you have referred, may I reciprocate your remarks 
by saying that I was delighted to announce this morning 
that we have five new Companions, all of whom are Area 
Board Chairmen! 


Mr. Minister, you asked what sort of a year have we 
had. I think we have had a pretty good year. We realize 
that fuel problems in this country are not easy of solu- 
tion, but the fact is that, during the last nine months of 
1960, the overall sales of gas increased by 4-1 per cent, 
whereas, as you know, consumption has been compara- 
tively stationary since nationalization. But we had this 
overall increase of sales, and I think I am right in saying 
that industrial gas sales increased by no less than 7 per 
cent. These are very notable figures, and we think that 
people are realizing the advantages in many directions 
which are to be gained by the use of gas. 

Talking of fuel problems generally, we realize that you 

ve many problems, and we realize the difficulties of your 
task in trying to solve these problems: whether we shall 
use: more coal, whether we shall use more oil, or whether 
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we shall use more natural gas. We realize that these 
problems are very difficult, and we would assure you that 
in the gas industry and in The Institution of Gas Engineers, 
you have many friends, and it would be a privilege to them 
to help you at any time in finding a solution to those 
problems. We are entirely at your disposition, especially 
The Institution of Gas Engineers. 

We in the Institution attach great importance to the 
International Gas Union, to which I referred in connexion 
with your kind. visit to Lancaster House, and, having 
attended a number of those meetings, including meetings in 
Moscow and Leningrad, I can speak from first hand about 
the great value to the gas industry of this country of our 
association with the gas industries of other countries. I 
think that the advantages to be obtained are immeasurable. 
In my own contacts with my friends in the gas industries 
of other countries, I have profited tremendously. 

I think I have mentioned that this Meeting is the second 
of the 98th year of our Institution of Gas Engineers. In 
our earlier Meeting, we reviewed our progress in research 
and development, while the present Meeting is concerned 
with our day-to-day activities in gas manufacture and pro- 
curement, distribution and utilization. I think it is im- 
portant to know that the gas industry of this country is in 
fact taking on a new look. You, Sir, have referred to some 
of our activities. The whole of our techniques are chang- 
ing. Our opportunities are increasing and, providing we 
can obtain our feedstocks at the right price, our competitive 
position among other fuels is sound and our scope un- 
limited. I think it is significant to realize that the con- 
sumption of gas, per capita, in the United States is today 
no less than some 10 times the corresponding figure for 
this country. Perhaps gas is used more extravagantly 
there. Some of my American friends set the thermostat 
to 75°, and if the room becomes too warm, they do not 
adjust the thermostat; they. open the windows—all of 
which is good for gas consumption! (Laughter.) 

The Deputy Chairman of The Gas Council, our very 
good friend, Mr. Kenneth Hutchison, suggested, in a recent 
speech he made to The Institute of Fuel, that we should 
continue to believe that to double the size of the gas in- 
dustry within the next 20 years is neither impracticable nor 
unlikely. We in the gas industry are confident of the 
future and our ability to reach this target. 

This luncheon, which is a customary part of our Meet- 
ing, is an occasion of great pleasure to us. We have with 
us distinguished professional people representing Science, 
Education, the Civil Service, and public life. I am 
delighted to welcome all of our guests. I shall refer to 
some of them later by name, but I should like all of them 
to know that the cordiality of my welcome extends equally 
to everyone present. 


It is a special pleasure to have with us Sir Henry Jones 
and Mr. Hutchison, the Chairman and Deputy Chairman 
of The Gas Council, both of whom are eminent predeces- 
sors of mine in the Chair of this Institution and whose 
support we value so greatly. (Applause.) We are also 
very glad to welcome the Chairmen of our Area Boards, 
and I would refer particularly to our friend, Mr. G. le B. 
Diamond, who is shortly to hand over the reins of an 
Area Board which has achieved such substantial success. 
(A pplause.) 

To my great satisfaction, we have here today the leaders 
of a number of important member firms of The Society 
of British Gas Industries, with which I am associated. They 
have made, and continue to make, a most important con- 
tribution to the progress of our industry, and I extend to 
them a special welcome and thanks for their support during 
my year of office. I very much appreciate it. This is only 
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the third time in the history of The Institution of Gas 
Engineers that the President has been elected from the 
plant and appliance side of the industry. The first was the 
late Sir Frederick West and the second Dr. Harold Hartley. 
I deem it an honour to follow in their footsteps. 
(A pplause.) 

We consider ourselves fortunate in having with us today 
a number of distinguished overseas gentlemen from a 
number of countries: Australia, Belgium, Canada, France, 
Western Germany, Holland, Italy, Malta, New Zealand, 
Pakistan, Poland, South Africa, Sweden, Switzerland, the 
United States, and the Union of Soviet Socialist Republics. 
(Applause.) We value their presence and I would ask the 
representatives of those countries to convey our special 
greetings to our friends in the gas industries of their 
countries. 

From the Ministry of Power, supporting their Minister, 
we have Dr. C. M. Cawley, Mr. Martin Flett, Mr. J. A. 
Beckett, Mr. A. N. Norris and Mr. E. J. C. Dixon. From 
the Ministry of Labour, we have Mr. T. W. McCullough, 
and the Chief Alkali Inspector, Dr. J. S. Carter. 
(Applause.) The Coal Board is represented by Mr. 
H. D. Greenwood. Mr. A. H. A. Wynn was also to have 
been with us. They have at all times shown willingness 
to assist us with problems associated with coal, and par- 
ticularly if we are contemplating its extended use! 
(Laughter.) 

From the kindred organizations, we welcome Monsieur 
Querét, Monsieur Rombouts, Herr Brecht, Monsieur 
Chopard and Signor Spaggiari. (Applause.) We welcome 
also Mr. C. E. Spearing, Dr. R. A. Mott, Dr. F. M. H. 
Taylor, Mr. F. C. Smith and Dr. W. S. Stiles. (Appilause.) 

The Society of British Gas Industries is represented by 
the Chairman, my friend and colleague, Mr. F. P. Dyson. 
I should like to take this opportunity of asking him to 
accept my grateful thanks for the help I have received 
during my Presidential year, and particularly for the very 
enjoyable evening we spent as the Society’s guests yesterday. 
(A pplause.) 

Our business sessions depend for their success upon the 
technical papers which are presented. To all the Authors, 
I extend our thanks and would mention particularly two 
Authors from abroad, Dr. H. Weittenhiller, from Essen, 
and Mr. Agishev, from the Ukraine. We had the paper 
from Dr. Weittenhiller this morning, and one of the con- 
tributors to the discussion suggested that it was the best 
paper we have ever had presented. Certainly, it aroused 
a lively discussion from which we all benefited very much. 
(A pplause.) 

I come now to the Press, who take such a lively interest 
in our affairs, and keep us so well informed. We are most 
appreciative of the part they play in our activities. Some- 
times, we do not think that they report us as we should 
like them to do, but, by and large, we know they do their 
best. 

In recent years, it has been my privilege and pleasure 
to know a number of the members of The Institution of 
Heating and Ventilating Engineers. We have common 
interests, especially when their members convince their 
clients that gas is the right fuel to use! Even when they 
do not, we still respect them! We have with us today the 
President of The Institution of Heating and Ventilating 
Engineers, Dr. F. M. H. Taylor. (Applause.) He has 
had a wide and disinguished career, particularly in the field 
of controlling equipment, which is of such great importance 
today. 

So I address myself to members of The Institution of 
Gas Engineers, and ask you to rise and drink with me a 
toast to our guests, coupled with the name of Dr. F. M. H. 
Taylor. (Prolonged applause.) 


Dr. F. M. H. Taylor, B.Sc., President, The Institution 
of Heating and Ventilating Engineers, in response, said: — 

It is with very great pleasure that I accept the honour of 
thanking The Institution of Gas Engineers for its excellen 
hospitality today. The food has been first-class, and the 
wines, I believe, have been good also, but you will appre. 
ciate that with the responsibility of this reply to the toast 
I have been unable to sample the whole range of your 
festive board! (Laughter.) 


As I knew I would be replying to the toast on behalf of 
a number of Presidents of other Associations and Inst. 
tutions, I asked someone to tell me what the President did, 
and I was told that he was a leader. My informant then 
went on to say that it reminded him of his C.O. during the 
war; he was a born leader of men, gay and debonair, and 
his men would follow him wherever he went—out of 
curiosity! (Laughter.) 

We have every reason for being grateful to The Insti- 
tution of Gas Engineers apart from the excellent luncheon 
we have enjoyed. Gas engineers have always taken great 
care to reduce, if not to eliminate entirely, sulphur as well 
as smoke from the fuels they supply. I think there is a 
lesson to be learned in that, while the gas engineer is 
reducing the sulphur content of his fuel to the order of 
1 p.p.m., there are types of fuel containing 4 per cent of 
sulphur, which means that some 24 cwt of sulphuric acid 
enter the atmosphere for every one of the several thousand 
tons of fuel consumed per day in a City such as London. 

I can also commend the gas industry’s care in the equip- 
ment and appliances which use their fuels, and the explana- 
tion they give to the contractors up and down the country 
installing this equipment. My Institution of Heating and 
Ventilating Engineers is seriously concerned with the acti- 
vities of so-called approved installers of certain fuels, and 
very much hope that their standards can very quickly be 
brought up at least to that of the gas engineer. 


If I dare mention the word, I should like to speak of 
electric floor warming. My Institution is discussing an 
independent report on electric floor warming, and there is 
one important item arising from this report which I believe 
is of great interest to the gas engineer. It is this, that such 
success as electric floor warming has achieved and may 
well achieve in the future, is to very large measure due to 
the inefficiency of what we may call the traditional central 
heating installations, particularly with regard to time con- 
trol and temperature control. A further research report, 
which will be published later this year, will show that as 
much as 25 per cent of the fuel in many installations is 
wasted simply by failure to use what is now 
intermittent operation of the heating plant. 


My Institution is holding, in September this year, a 
first-ever-in-Europe combined conference and exhibition 
on heating and ventilating and air conditioning. In that 
conference we shall discuss the types of appliances and 
equipment which will consume fuel and distribute heat well 
into the 1960s. You can appreciate the importance to us 
of the price of fuels, efficiency in combustion and stability 
in terms of supply, because once we put the plant in, those 
customers are captive customers for the particular fuel for 
which the plant is designed, and the gas engineer must 
know what a captive customer of fuel is, if I am to believe 
some grumbles I occasionally hear about the price of coal! 


I am convinced that competition in fuels will grow 
fiercer in the coming years. I believe that efficiency im 
utilization is the key to the successful distribution of any 
fuel, and I beleve that the gas engineer is fully alive to this. 
I know that your industry has far-reaching schemes for 
possible new sources of gas supply and new types of gas 
making equipment. I know I can speak for all the Insti- 
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tutions and Associations represented by your distinguished 

today when I wish you every success in the great 
tasks which lie before you, and to say that I know that your 
contribution to the health, well-being, happiness, comfort 
and prosperity of your fellow citizens will be maintained. 
[thank you very much on behalf of my fellow guests for 
the excellent luncheon and for so kindly drinking our 


hard work, quick mind, his organizing ability, and par- 
ticularly his gift of getting on with people in many lands 
wherever he may travel. It seems to me that, with a man 
like Mr, Cheetham, space travel would come quite natur- 
ally, although I feel he would find it rather slow. 

Mr. Cheetham, as we all know, has always had a very 
great interest in The Institution of Gas Engineers. Owing 
health. (Prolonged applause.) to a number of circumstances, he did, in fact, serve nine 

Mr. T. C. Finlayson, C.B.E. (London):—Although I years on the Council before he assumed the Presidential 
am very conscious of the fact that a large number of this Chair. As has already been mentioned by him, he is, in 
distinguished assembly are restive to return to Church fact, the third President, of the 97 who have gone before 
House for the continuation of the technical sessions, I am him, who has come from the plant and equipment side of 
sure it would be your wish that I should delay you for two the industry. If members had sought for a very long time, 
minutes whilst I convey on your behalf to our President our they could not have found a better successor to the late Sir 
thanks, not only for presiding so well at this luncheon Frederick West or to Dr. Harold Hartley than Mr. 
today, but for all the work he has done for the Institution Cheetham. I think, therefore, that he has been very well 
during his Presidential year. (Applause.) It has been my chosen and has done a very fine job. I ask you to rise 
privilege to have worked with Mr. Cheetham for nearly 30 and drink to the health of the President of The Institution 
years, sometimes as competitor, sometimes as collaborator, of Gas Engineers, Mr. H. S. Cheetham. (Prolonged 
and in more recent years as a valued colleague; but, applause.) 
throughout the whole of that time, as a close personal friend. The President, in response, said:—Thank you, Mr. 

In the one and three-quarter minutes of my time I can Finlayson, for the very kind way in which you have spoken 
mention only briefly a few ef our President’s characteris- to our friends about me. I appreciate it very much indeed; 
tics. We shall remember him for his great enthusiasm and I thank all of you gentlemen for the way in which you 
when anything new and technical arises, his capacity for have received those remarks. 
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Library Accessions 


The following are a few additions to the Library since the issue of the Journal, Vol. 1, No. 5, May, 1961 :— 


Association Technique de I’Industrie du Gaz en France, LE.S. Code. Recommendations for Good Interior 
Compte Rendu du 77e Congrés de |’Industrie du Gaz, Lighting, 1961. (Illuminating Engineering Society.) 


Paris, 1960. : International Commission on Illumination—Proceedings of 
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— 


Basic Statistics of Energy for O.E.E.C. Countries, 1950- 
1959. (O.E.E.C., 1960.) 


British Coal Utilisation Research Association Annual 
Report, 1960. 


British Standard 3338: Part 1: 1961 (Methods for the 
sampling and Analysis of Tin and Tin Alloys. Part 1: 
Sampling of Ingot Tin.) 

British Standard 3338: Part 2: 1961 (Methods for the 
Sampling and Analysis of Tin and Tin Alloys. Part 2: 
Tin in Ingot Tin (Aluminium Reduction Method)). 


British Standard 3338: Part 7. 1961 (Methods for the 
Sampling and Analysis of Tin and Tin Alloys. Part 7: 
Silver in Solders (Volumetric: Ammonium Thiocyanate 
Method)). 


British Standard 3338: Part 11: 1961 (Methods for the 
Sampling and Analysis of Tin and Tin Alloys. Part 11: 
Tin in Solders (Nickel Coil-reduction Method)). 

British Standard 3338: Part 12: 1961 (Methods for the 
Sampling and Analysis of Tin and Tin Alloys. Part 12: 
Sampling of Solders). 

Fuel and Power Industries and National Prosperity, by Dr. 
A. Parker. Royal Society of Arts, Cantor Lectures, 1960. 
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the 14th Meeting, Brussels, 1959. 

Iron and Steel Institute Meeting on Computers, May, 1961: 
Papers Presented. 

Methane from Coal, by Dr. F. J. Dent. British Coal 
Utilisation Research Association 9th Coal Science 
Lecture, 1960. 

Public Works and Municipal Services Congress and Exhi- 
bition, 1960, Final Report. 

Report on the Work of the Refractories Division, 1960. 
British Ceramic Research Association, 1961. 

R6le of Fluidity in Coal Carbonization, by G. H. Martindill 
and M. J. Kovalik. U.S. Bureau of Mines Report of 
Investigations 5699, 1960. 

Steels for the Containment of Liquefied Gas Cargoes, by 
W. S. Mounce, J. W. Crosset and T. N. Armstrong. (The 
International Nickel Company, Inc., U.S.A.) 

Study of Pugging and Extrusion. Part 7: Auger of Varying 
Pitch, by H. R. Hodgkinson and F. J. Goodson. British 
Ceramic Research Association Research Paper No. 
190, 1960. 

‘ chnical Data on Fuel, edited by H. M. Spiers. 6th 
Edition. (British National Committee, World Power 
Conference, 1961.) 





The Benevolent Fund General Meeting 


The General Meeting of the Benevolent Fund of The 
Institution of Gas Engineers was held, at 10.45 a.m. on 
Tuesday, 16th May, 1961, at The Church House, West- 
minster, S.W.1. Hugh Southworth Cheetham, Esq., 
M.1.Mech.E., M.1.Gas E., M.I-Chem.E., F.Inst.F., Presi- 
dent of the Institution, was in the chair. 


Notice Convening the Meeting 


The Honorary Secretary of the Fund (Dr. W. T. K. 
Braunholtz, O.B.E., M.A., F.R.LC.) read the Notice 
convening the meeting. 


Confirmation of Minutes 


On the proposition of the Chairman, the minutes of the 
general Meeting held in Edinburgh on 3ist May, 1960, 
were confirmed. 


Adoption of the Report of the Committee of Management 


The Chairman moved:—*“ That the Report of the Com- 
mittee of Management of the Benevolent Fund of The 
Institution of Gas Engineers for the year 1960-61 and 
Accounts for the year 1960, which have been printed and 
circulated to contributors, be taken as read and adopted ”. 

Mr. F. Harvey (Walsall) seconded the motion, which was 
carried unanimously. 


Report of the Scrutineers of the Ballot 


The Honorary Secretary:—I have in my hand the report 
of the Scrutineers, which certifies that the two gentlemen 
on the ballot list, Mr. P. D. M. Aird, T.D. (London), and 
Mr. J. M. E. W. Webber (Brighton), have been duly elected 
members of the Committee of Management for 1961 to 
1964. 

Special Business 

The Chairman:—This item concerns the administration 
of the Benevolent Fund. All of you should have seen a 
copy of the notice, which bears my own signature and that 
of Dr. Braunholtz, in regard to certain changes in con- 
nexion with the Benevolent Fund. I do not propose to 
read it, because I am sure that most of you have already 
done so, but the resolution which it is necessary to place 
before the meeting is as follows: — 

“That the administration of the Benevolent Fund 
of The Institution of Gas Engineers be no longer 
undertaken by a Committee of Management con- 
vened under the aegis of the Institution and that it be 
transferred to a Company to be entitled The Benevo- 
lent Fund of The Institution of Gas Engineers and 
registered under the Companies Act, 1948, as a 
Company Limited by guarantee and not having a 
share capital.” 

I will read the final paragraph of the paper, in which 
we say: “It is desired to emphasize that this change is a 
legal operation made necessary by the amended objects of 
the Institution. It will have no effect in practice on either 
the contributors to the Fund or disbursements from it or 
the purpose for which it is administered.” 

I should like to propose that we adopt this change in the 
administration of the Benevolent Fund, and I will ask Mr. 
Edwards kindly to second that resolution. 

Mr. E. M. Edwards (Cardiff):—The Chairman has 
explained to us the reasons why such a resolution is neces- 
sary. This follows logically upon the steps that have been 
taken already in other directions, and there is no need for 


me to speak at any length. I now have pleasure jp 
formally seconding the resolution in the terms put forward 
to us. 


The motion was unanimously agreed. 


Vote of Thanks 


The Chairman:—The next item is the vote of thanks tg 
the Chairman, Committee of Management, Visitors and 
Honorary Secretary of the Benevolent Fund. I will ask 
Mr. Webber to propose this. 


Mr. J. M. E. W. Webber (Brighton):—The members in 
this room look so extraordinarily kind and benevolent that 
I am sure they will not be too hard on me if I refer tog 
very old story. 


Once upon a time, there was a motorist who found him. 
self in a very remote village and discovered that he was 
compietely lost. He looked around and found the usual 
solitary old man, probably the one-time gas manager of 
that village, and said: “Excuse me, but can you tell me 
how I can get to London?” The old man scratched his 
head and ruminated for some considerable time. Then he 
said, “ Well, Mister, all I can say is that if so be I wanted 
to get to London I wouldn’t start from ‘ere ”. 

I am reminded of this chestnut because it is so obvious 
that nobody in his senses would start from here if he 
wanted to speak of the merits and the needs of the 
Benevolent Fund. You have only to look around this room 
to see that all the members are extremely generous and 
that they have all signed their covenants. I shall not try 
to preach to the converted, but, if I may, I should like 
to ask the converted if they would go out into the wilder- 
ness and do a little missionary work, because it is very 
sorely needed. I think it is a great pity that very few 
members of this Institution ever see the Benevolent Fund 
Committee of Management at work. Some of the applica- 
tions are heart-rending; some are deserving, some perhaps 
cannot be met. The task of the Committee members would 
be bad enough if they had to adjudicate between the 
different claims, still knowing that the money would be 
there in the end, anyway. What makes it absolutely 
harrowing is having to scrape and cheese-pare, knowing 
perfectly well that, if one is in too generous a mood at 
the beginning of the meeting, someone will have to go 
— inadequately treated or be sent empty away at the 
end. 


There is not much that the members can do to lessen 
the work that the Benevolent Fund Committee do, but it 
is not work that kills. It is worry that kills. I am going 
to ask you to do something about two things which are 
very worrying at the moment. If only you can get your 
friends and your colleagues to do something, even today, 
about this, then it will have served a useful purpose. 

First, there is the very disquieting fact that, although 
the number of members of the Institution continues to 
grow and to flourish, the percentage of members com- 
tributing to the Benevolent Fund is steadily falling. I 
1958 it was 55-1 per cent; in 1959, 53-1 per cent, and m 
1960, 52-9 per cent, and this is not a good trend. 

Secondly, many people outside this room have an if 
stinctive reluctance to part with the money which the 
Inland Revenue authorities leave to us, but it seems extfa- 
ordinary that they do not give themselves the sheer joy of 
abstracting money from the tax collector. It is easier t 
fill up a covenant than it is to fill up a football coupon, the 
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results are much more certain, and it is difficult to under- 
stand how people can resist abstracting “ blood from a 
stone” for years to come at absolutely no cost to them- 
selves. Will you please do what you can, because, out of 
1,915 contributors, only 789—considerably less than half— 
have completed covenants. Do try to help us and give 
really practical help to the Chairman, the Committee of 
Management and the Honorary Secretary of the Benevolent 
Fund, to whom I now have great pleasure in proposing a 
heartfelt vote of thanks. 
Mr. K. W. Francombe (Darlington):—I have much 
pleasure in seconding the vote of thanks that has been pro- 
by Mr. Webber. When I was “tipped off” that I 
should be asked to do this job, I thought I had better do 
two things: first of all, I thought I had better read the 
Report; secondly, I felt that undoubtedly I should have to 
be present in this assembly at this time. I must confess that 
in the past, and in common with many fellow-members, 
I have often failed to do either. Now that I have done 
both, I realize what a tremendous debt we owe to the 


Chairman, the Honorary Secretary and the Committee of 
this Fund for all the hard work they do on our behalf. 
Not least, our thanks are due to the visitors, who, I assume, 
are the people who have the onerous task of visiting the 
recipients of the Fund. To them we owe a very special 
debt of gratitude. 


The vote of thanks was carried by acclamation. 


The Chairman:—Thank you very much, Mr. Webber 
and Mr. Francombe, for the way in which you have pro- 
posed and seconded the vote of thanks, and I thank you all 
for the way in which you have responded to it. There 
is another way in which you may care to subscribe to the 
Benevolent Fund. This is a new method, devised by the 
Council in recent times. We are now selling Institution 
neckties. They are available here today at 17s. 6d. each, 
and out of that 17s. 6d. the sum of 5s. will be extracted for 
the Benevolent Fund, so I hope that we shall sell many of 
these ties. 


There being no other business, the meeting closed. 
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Proceedings of Council 


The following matters of general interest were among 
those dealt with by the Council :— 


COUNCIL MEETING 2nd MAY, 1961 


The Council resolved to nominate Mr. W. Hodkinson, 
O.B.E. (Manchester), for election, by ballot of Corporate 
Members, as Vice-President of the Institution for 1961-63. 


Reports were received of the following meetings of 
Committees : — 


PUBLICATIONS COMMITEE, on 6th April, 1961 


The Committee had reviewed the contents of the first 
four copies of the Journal and had agreed the contents of 
the next two issues. 

A report had been received from the Advertisement 
Manager on the progress in regard to advertisements. It 
had been felt that a satisfactory start had been made in 
this connexion and that the Journal had been well sup- 


ported by member firms of The Society of British Gas 
Industries. 


METERS COMMITTEE, on 29th March, 1961 


The Council noted the progress of the work of the Sub- 
Committees on Meter Performance and on the Standard- 
ization of Small-cased Meters, and of the investigation 
being carried out by Area Gas Boards, at the request of the 
Institution, on the performance of industrial meters at over- 
load rates. 


Gas Works EFFLUENTS COMMITTEE 


The resignation of Mr. G. le B. Diamond, C.B.E., from 
the chairmanship of the Committee, upon his retirement, 
was received with regret. It was resolved to invite Mr. 
J. H. Dyde, O.B.E., to succeed Mr. Diamond as Chairman 
of the Committee. 


Gas EDUCATION COMMITTEE, on 18th April, 1961 


(a) Revised Regulations for the award of the Charles 
Hunt Memorial Medals were approved. 


(b) A report was received of the Short Residential 
Course for Gas Distribution Engineers, held at Pem- 
broke College, Oxford, on 9th to 15th April, 1961. 
(See page 358.) It was resolved to investigate the 
desirability of holding a third course, for gas utiliza- 
tion engineers, in April, 1962. 

(c) It was agreed that Mr. G. H. Kenyon, M.Sc.(Tech.) 
(Croydon), should be invited to represent the Institu- 
tion at the 1961 Annual Conference of the Regional 
Advisory Council for Technological Education— 
London and Home Counties. 


A report was received of the visit of L’Ecole 
d’Application des Techniques Gaziéres to London 
and Birmingham on 23rd to 29th April, 1961. (See 
this issue.) 


Copes OF Practice SUB-COMMITTEE 

The Council approved, for submission to the Council for 
Codes of Practice, a revision of the Code of Practicg 
CP332.301 (Domestic Space Heating by Means of Indepem 
dent Gas Appliances). 


A report was received of an informal meeting of senj 
officers of The Coke Oven Managers’ Association and 
Institution of Gas Engineers held on 8th March, 1 
Consideration was given to the arrangements for a 
Technical Meeting of The Coke Oven Managers’ 
tion, the British Coke Research Association and 
Institution of Gas Engineers, which is to be held, under 
egis of The Institution of Gas Engineers, on Ist Novembe 
1961, at the Federation of British Industries, 21, T 
Street, London, S.W.1. 


The Council considered and approved a proposal 
Joint Conference on Total Gasification should be a 
by The Institute of Fuel and The Institution of 
Engineers. 


It was reported that proposals will be submitted to 
8th International Gas Conference, to be held in St 
(June, 1961), for the reorganization of the Committee 
ture of the Union, whereby seven main Committees 
be established. The Institution of Gas Engineers has been 
invited to be responsible for the administration of one of 
these Committees, which will deal with all technical matters 
relating to gas production. The Council appointed Dr. J. 
Burns, G.M., B.Sc., and Mr. A. G. Higgins, M.Sc. (Secre- 
tary), to be Chairman and Secretary respectively of this 
Committee. The Council also appointed a representative 
of the Institution to serve on each Committee as follows:— 

Natural Gas: Mr. L. J. Clark, B.E.M., MSc. 
Gas Production: Dr. A. E. Haffner, B.Sc. 

Gas Transmission : Mr. A. D. L. Copp. 

Gas Distribution : Mr. A. D. L. Copp. 

Gas Utilization: Mr. L. W. Andrew, B.A., B.Sc. 
Statistics : Mr. C. Johnson. 
Documentation : Dr. T. Nicklin, M.Sc. 

It was also reported that Mr. W. K. Hutchison, C.B.E, 
would retire from the position of a Vice-President of the 
Union at the Stockholm Conference, and the Council 
appointed Dr. J. Burns, G.M., B.Sc., to succeed him in this 
capacity. 


COUNCIL MEETING, l6th MAY, 1961 
A short meeting of the Council was held at The Church 
House, immediately preceding the opening session of the 


98th Annual General Meeting, to consider matters relating 
to the programme of the Meeting. 
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Visit of L’Ecole d’Application. des 
Techniques Gaziéres | 


Members of L’Ecole d’Application des Techniques Gaziéres outside Watson House with members of the staff and others. 


Photo: North Thames Gas Board. 


Between 


Mr. L. W. Andrew and Dr. F. J. Eaton (Manager and Deputy Manager respectively of Watson House) in the front row are Monsieur 
Bardoux, Monsieur de Jerphanion, Mr. E. C. Lejeune (South Eastern Gas Board) and Monsieur Bertin. Mr. P. G. Wright, T.D. 
(Secretary, Watson House) is on the extreme right. 


Each year, the Association Technique de |’Industrie du 
Gaz en France runs a course for gas engineers, which is 
known as l’Ecole d’Application des Techniques Gaziéres. 
The final week of the course comprises a works tour, which 
is sometimes arranged in a country other than France. In 
1961, as in 1954, the choice fell upon Great Britain, and 
The Institution of Gas Engineers was glad to assist in 
afranging a programme of visits for these French engineers. 


The party, which arrived in London on 23rd April, 1961, 
comprised 28 students (including one Belgian and two 
Swiss) and four senior officials, namely, Monsieur Bertin, 
Treasurer of the Association Technique de I’Industrie du 
Gaz en France and Vice-Chairman of its Education Com- 
mittee, Monsieur Bardoux, Assistant General Secretary of 
the Association, Monsieur de Jerphanion of the Compagnie 
Francaise de Méthane,and Monsieur Huet of the Distribu- 
tion Centre, Paris-Gaz, of Gaz de France. 


On 24th April, the students visited Watson House, where 
they saw the training centre, the exhibition, the general 
laboratory and the industrial showroom and laboratory. 
On the following day, the party was conducted over the 
factory of the Ford Motor Company at Dagenham, par- 
ticular attention being paid to the two foundries and the 
tractor assembly-line. On 26th April, the Osram Lamp 
Works of the General Electric Company, at Wembley, was 
visited, where the students saw the drawing of tungsten 
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wire, the manufacture of components for electric lamps, 
and the mass production of lamps, including the use of gas 
for soldering, annealing and glass melting. 


On the same evening, the party travelled to Ashorne 
Hill, near Leamington Spa, for a stay of a further two days 
to make a series of visits arranged by the West Midlands 
Gas Board. On 27th April, the potteries of Doulton, 
Limited, and H. and R. Johnson, Limited, in Stoke-on- 
Trent, and their gas-fired continuous kilns, were visited. 
The next day, the students went to the Paddock Works of 
Accles and Pollock, Limited, and to the Midlands Research 
Station of The Gas Council, at Solihull. Finally, the party 
left Birmingham Airport for Paris on 29th April. 

During the visits in London, the French students were 
accompanied by Mr. F. B. Lanchester, B.A., of Watson 
House; Mr. E. C. Le Jeune, of the South Eastern Gas 
Board, and the Assistant Secretary of the Institution, who 
acted as interpreters. During the Midlands visits, they were 
assisted by Mr. V. R. W. Young, B.Com., and other 
members of the staff of the West Midlands Gas Board. 

The Institution of Gas Engineers is greatly indebted to 
The Gas Council, the West Midlands, North Thames, and 
South Eastern Gas Boards, the industrial firms that co- 
operated, and those who acted as interpreters, for their help 
in making these French colleagues welcome in Great 
Britain. 
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PERSONAL NOTES 


Photo: North Thames Gas Board. 


in one of the laboratories at Watson House, Mr. F. B. Lanchester (extreme right) interprets a difficult point to (right to left) Monsieur 
de Jerphanion, Monsieur Bardoux, Monsieur Huet and a group of the students. At the back (left, facing camera) is Monsieur Bertin. 


Personal Notes 


Appointments 
(a) By Area Gas Boards : 
NORTH WESTERN GAS BOARD 
Manchester Group— 


Group Solid-fuel Technical Officer : A. H. Barrington 
SOUTH WESTERN GAS BOARD 


Chief Technical Officer : G. F. Oliver, M.B.E. 
Area Production Engineer : T. W. Clapham 
Area Distribution Engineer : T. W. Jackson 


(b) General : 


Dr. W. Davidson, B.Sc. (M) has recently taken up an 
appointment with the Heating Division 
of Powell Duffryn, Limited, as Director 
of Research and Development. 

Mr. J. F. Day, B.Sc. (AM) has recently taken up an 
appointment as Sales and Service 
Manager with Bryan Donkin Company, 
Limited. 


Retirements 


Mr. J. Carr, O.B.E., M.C. (M) has retired from the 
position of Deputy Chairman of the 
South Western Gas Board. 

Mr. L. P. Ingram, M.B.E., M.Sc. (M) has retired from the 
position of Chief Engineer with the 
South Western Gas Board. 


Addresses Required 


The Council would be grateful to receive the present 
addresses of the following members, last heard of in the 
places given in brackets : 

Mr. W. G. Bignell (Eastbourne). 
Mr. E. Clark (Bridlington). 

Mr. S. W. Hayes (Braunton). 

Mr. E. F. Surti (Birmingham). 
Lt.-Col. T. C. Whimster (Ashford). 
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FORTHCOMING MEETINGS 


Forthcoming Meetings 






INSTITUTION NECKTIE 


The following meetings have been arranged for the six weeks commencing Ist June, 1961: 


(a) Dizistrict Sections 


* Tue INSTITUTION OF GAS ENGINEERS—EASTERN SECTION 


2nd and 3rd June Annual General Meeting. (Great Yar- 
mouth.) 


Tue INSTITUTION OF GAS ENGINEERS—LONDON AND SOUTHERN 
SECTION 


20th June Summer Meeting. Morning Visit to 
St. Albans. Luncheon at Harpenden. 
Afternoon Visit, by kind invitation of 
the Earl of Verulam, to Gorhambury 
(historic home of the Grimston family). 
Tea at Gorhambury, followed by a 
Visit to Verulamium. 


Tue INSTITUTION OF GAS ENGINEERS—MANCHESTER AND 


District SECTION 
16th June Morning Visit to a well-head and gas 


works of the North Eastern Gas 


Board, Whitby. (10.30 a.m.) Lun- 
cheon. 


THE INSTITUTION OF GAS ENGINEERS—MIDLAND SECTION 
23rd June Summer Meeting and Ladies’ Day. 
(10 a.m. Walsall). Luncheon. (12.15 
p.m. Town Hall, Dudley). 


THe INSTITUTION OF GAS ENGINEERS—SOUTH WESTERN 
SECTION 
28th June Summer Meeting and Ladies’ Day. 

Visit to Hollacombe Works, Paignton. 

(11 a.m.) Luncheon at Palm Court 

Hotel, (12.15 p.m. Torquay). Cruise to 


River Dart (2.30 p.m.) 


(b) Junior Gas Associations 


LONDON AND SOUTHERN 


Ist July Ladies’ Day. Morning Visit to South- 
all Works, by kind invitation of the 
North Thames Gas Board. Members 
to inspect works. Ladies to inspect a 
new mobile showroom, containing gas 
appliances. Luncheon. (Bell House 
Hotel, Beaconsfield.) Embark at Mar- 
low for river trip. Tea on board. 


MANCHESTER 


10th June Summer Meeting and Ladies’ Day. 
Afternoon visit to Chatsworth House, 
near Buxton. Tea, followed by an 
informal dance. (St. Ann’s Hotel, 


Buxton). 


MIDLAND 
16th June Ladies’ Day. 

NORTHERN , 
16th June Luncheon. (1 p.m. The Vane Arms 


Hotel, High Street, Stockton). Annual 
General Meeting. (2.30 p.m. Dem- 
onstration Theatre, Gas Showrooms, 
Norton Road, Stockton). 


SCOTTISH (WESTERN) 


June Annual Golf Outing, Elderslie Golf 
Club. 
WESTERN 
17th June Summer Meeting and Ladies’ Day. 





Institution Necktie 


The Council of the Institution, in response to a number 
of requests from members, has arranged for the manu- 
facture of an Institution tie, which will enable members 
readily to identify other members they meet and with 
whom they associate both in work and socially. 


The design incorporates a motif taken from the Insti- 
tution’s coat of arms and consists of a crown and two 
Crossed torches. The tie is made of silk with the motif 
on a blue background. 
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In order that the sale of the ties shall be restricted to 
members of the Institution they will be obtainable only 
from the headquarters of the Institution at 17s. 6d. each, 
post free. This price will enable a contribution of 5s. 
for every tie sold to be made to the Benevolent Fund of 
the Institution. 

Orders should be accompanied by the appropriate 
remittance and should be addressed to the Secretary, The 
Institution of Gas Engineers, 17, Grosvenor Crescent, 
London, S.W.1. 
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H. Raeber. Monatsbulletin, 1961, April, 73-74. 


The Technical Inspectorate was formed at an extraordinary 
general meeting of the Swiss Association of Gas and Water 
Engineers in 1911, the impetus having been given by a serious 
explosion at the Geneva Gas Works in 1909, in which 13 lives 
were lost. In 1918, an agreement was made with the Swiss 
Accident Insurance Office whereby the control of measures 
for the prevention of accidents in installations for the pro- 
duction and utilization of gas was entrusted to this Technical 
Inspectorate. From 1920 to 1952, the director of the 
Inspectorate was Col. H. Zollikofer. During this period, in 
which the supply of gas was rapidly increasing, most of the 
gas works were renewed and it was on the initiative of Col. 
Zollikofer that the first high-pressure gasholders in Europe 
were installed. The plans of all new works had to be sub- 
mitted for approval by the Inspectorate, and it was due to 
this co-operation that war-time difficulties (use of substitute 
raw materials for gas production, gas rationing, protection 
against war damage, efc.) were overcome. 

The prevention of accidents is the main objective of the 
Inspectorate. Every gas works and every outside station is 
visited once a year, and a report of every visit is prepared. 
Many accidents have occurred during the 50 years’ existence 
of the Technical Inspectorate of Swiss Gas Works, but no 
major disaster has been recorded. 


Automatic Meter Reading via Telephone Facilities 
W. Nickel. Gas Age, 1961, 30th March, 23-28. 

An illustrated description of a system for reading meters 
automatically for transmission via telephone circuits to 
computer and billing systems in utility central offices. It is 
equally applicable to the reading of domestic, commercial 
and industrial meters; and, with suitable adjustment, to the 
transmission of the reading from groups of meters as well as 
individual meters. The design is intended to serve load- 
despatching purposes as well as automatic accounting and 
billing purposes. The system employs the existing meter 
register modified to superimpose on it a means of obtaining 
a coded reading which is applied to a transmitter. This trans- 
mitter programmes the coded meter message to a telephone 
link in response to a selective request from the telephone 
company’s central office. The method of associating the meter 
reader with the telephone system varies for individual domestic 
meters, groups or banks of meters and industrial meters. 
Details are given of the modification of the existing meter 
register, the transmitter, and the communication of industrial 
meter readings. A typical traffic pattern from a billing and 
despatching centre to a typical industrial meter installation 
is set out step by step. The techniques of communicating 
domestic meter readings and of reading banks of meters in 
large apartment houses are described. An area field test in- 
stallation covering domestic meter reading in conjunction with 
a telephone control office automatic line insulation test pro- 
gramme is expected shortly. 


Gas Turbine Installations with Combustion at Constant 


Pressure 
Dipl.-Ing. Pribil. Gas Wasser Wdrme, 1961, April, 68-75. 

A description is given, with drawings and photographs, of 
three gas turbine processes in which combustion is effected 
at constant pressure; these are the so-called open, closed and 
semi-closed processes. The open process is characterized by 
simplicity, low capital cost, easy operation and little super- 
vision. The closed process, on the other hand, requires more 
space, due ag em to the air heater, preheater and precooler, 
and entails a higher capital cost. Cooling water requirements 
are considerable. It has the advantage, however, of a some- 
what higher efficiency than the open process. The semi- 
closed process aims to combine the advantages of the open 
and closed cycles. It is not simple, however, and for this 
reason has not been widely adopted. 


News from the Gas Industry Overseas 


The full text of articles abstracted below may be consulted in the Library of the Institution. 





After a general comparison of the three processes, a more 
detailed description is given of the open process, and its 
advantages or disadvantages are discussed in comparison with 
the steam turbine and diesel motor. The possibility of raising 
the efficiency of the process by the utilization of waste heat 
is briefly considered. 


How Gas Flow is Controlled Along the World’s Longest 
Pipeline 

M. I. B. Radcliffe. Canadian Gas Journal, 1961, February, 
20-21. 


The Trans-Canada natural gas pipeline, extending for 2,340 
miles, traverses Canada from the western prairies to the induys- 
trial east. The gas is drawn from many producers in Alberta 
and passes through 18 compressor stations. The maximum dis- 
charge pressure from the first station is 825 lb/in* and the gas 
arrives at Toronto at 600 to 800 Ib/in*. At present about 650 
mill. ft*/d are discharged from the first compressor station, 
of which 30 mill. ft*/d are used to operate the pumping and 
compressor stations, leaving about 620 mill. ft*/d available to 
Trans-Canada’s consumers. The final compressor station, just 
outside Toronto, is one of the few unattended main-line 
reciprocating compressor stations in North America and the 
one in Canada. Remote control is used with automatic tele- 
metering to read results to the despatcher and to control 
running conditions of the station. Aerial patrol of the pipeline 
is maintained, leakage being recognized by discoloration of the 
vegetation. In addition, every inch of the line is inspected 
three times a year by walking. The entire line is under 
cathodic protection. 


Conversion to Oil of the Hamelin Gas Works 
H. Deneke. Gas-u. Wasserfach, 28th April, 1961, 451-454. 


The decision to use petroleum oil as sole raw material for 
gas production at Hamelin was dictated by the deterioration 
of the coke market, shortage of labour, increased wages, and 
increased competition of oil for heating purposes. As a result 
of good results obtained with the existing Segas plant two 
further units, of larger capacity, were installed. Erection began 
in December, 1959, and both units were completed by the end 
of June, 1960. Details are given of the shutting down of the 
previous coke ovens and of the consequent changes of the 
purification system. Neutralization of the effluent is effected 
with ammonia, and special precautions are taken to separate 
any traces of tar from the aqueous condensate. The cooling 
water is used to supply warm water to the public baths. Anti- 
cipated gas yields have been exceeded. Results are given of 
the first six months’ operation, during which the percentage 
composition of the gas was 13 to 17 CH,, 49 to 53 H.. 14 to 
15-5 CO, 3 to 4 CaHm, 9 to 11 CO,, 1 to 4 N,. The thermal 
efficiency, calculated on gross calorific value, was 82-6 per cent. 
The article is illustrated -with drawings and photographs. 


Energy Conversion is on Its Way 
R. Clay. Gas (U.S.A.). 1961, April, 51-55. 

There are four devices that convert gas energy directly ifto 
electricity without moving parts. They are the thermoelectric 
generator, the thermionic converter, the fuel cell and the mag- 
netohydrodynamic converter. These may be compared with 
devices already in common use, viz: to the thermocouple, the 
vacuum tube, the storage battery and the automotive generator 
respectively. Each device is described in detail and its opera- 
tion, development and potential applications are discussed. It 
is suggested that the great progress already made in converting 
natural pas into electricity points to the possibility that the 
home of the future may have natural gas as its only power 
supply. Natural gas may continue to be used directly for 
heating, cooling, cooking, water heating and clothes drying, 
whilst electricity for other domestic appliances (radio, dish- 
washers, efc.) may be generated im a natural-gas converter 
no bigger than an ordinary suitcase. A great deal of research 
is being done in this direction. 
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Elections 


In connexion with the 98th Annual General Meeting, 
the following elections were made by ballot, in accordance 
with By-Law 31 :— 

To Honorary Membership (26) 

The Presidents (ex officio) of the International Gas Union and of 
the Gas Associations of Australia, Austria, Belgium, Canada, 
Czechoslovakia, Denmark, France, Italy, Japan, The Nether- 
lands, New Zealand, Norway, Poland, Roumania, Spain, 
Sweden, Switzerland, The United States of America, The 
Union of Soviet Socialist Republics, and Western Germany. 

The President (ex officio) of The Coke Oven Managers’ Association. 

The President (ex officio) of the World Power Conference. 

Diamond, George le Boutillier, C.B.E., Chairman, West Midlands 
Gas Board. 

Griffith, Roland Hall, B.A., Ph.D., formerly Controller of Research, 
North Thames Gas Board. 


Jones, Sir Henry Frank Harding, M.B.E., M.A., Chairman, The 
Gas Council. 


To Membership (3) 

Gambles, Denis Norman, B.Sc.(Eng.), Lecturer, Enfield Technical 
College. 

Llewelyn, David Arthur Bosworth, Deputy Chief Scientific Officer, 
Ministry of Power. 


Riley, Clifford, B.Sc., Coke Oven Manager, Workington Iron and 
Steel Company. 


To Associate Membership (36) 

Balfour, Duncan Fletcher, B.Sc., Senior Technical Assistant: 
Distribution Department, Glasgow and Western Division, 
The Scottish Gas Board. 

Barton, Clifford, Mechanical and Electrical Engineering Assistant, 
Tyneside Division, Howdon Works, Northern Gas Board. 
Bradley, David Edward, Technical Assistant (Supply), Notts. and 

Derby Division, Mansfield District, East Midlands Gas Board. 

Brear, David Martin, Technical Assistant (Industrial), Wakefield 
Group, North Eastern Gas Board. 

Burgess, John V., B.Sc.(Tech.), Carbonization Technical Officer> 
Manvers Coking Plant, National Coal Board. 

Carruthers, Charles Louis, Shift Supervisor, Bilston District, 
West Midlands Gas Board. 

Clarke, Frank Frederick Gordon, Assistant to the Sales Manager, 
North Thames Gas Board. 

Driver, Geoffrey, Technical Assistant, Technical and Planning 
Division, Development Section, North Western Gas Board. 

Evans, Robert, Technical Adviser to the Technical Director of the 
Sui Gas Transmission Company, Limited, Pakistan. 

Finch, Derek Charles, Technical Assistant, Cambridge Division, 
Eastern Gas Board. 

Ford, Graham Grant, Senior Technical Assistant, Pontypool 
Group, Wales Gas Board 

Gill, Alan George, Assistant Industrial Gas Engineer, Tyneside 
‘Division, Northern Gas Board. 

Harmsworth, John Peter, B.Sc., Development Executive, Shell 
International Petroleum Company, Limited, London. 

Hope, Gerald, B.Sc., Divisional Chemist, North Staffs. Division, 
West Midlands Gas Board. 

Hoyle, John Dixon, Technical Assistant (Industrial), Industrial 
Development Centre, North Western Gas Board. 

Johnson, Arthur Hawes, Chemical Assistant, Sunninghill Works, 
Ascot, North Thames Gas Board. 

Jones, Frederick John, Technical Assistant (Distribution), Central 
Lancashire Group, North Western Gas Board. 

Miller, Robert Underwood, Technical Assistant, Westfield Works, 
The Scottish Gas Board. 
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Institution Register 


Mills, Peter Geoffrey, Technical Industrial Representative, Calor 
Gas (Distributio 1) Company, Limited. 

Murray, James, B.Sc., Senior Technical Assistant, Glasgow and 
Western Division, The Scottish Gas Board. 

Newey, Peter Marshall, M.A., District Manager, Wandsworth 
District, South Eastern Gas Board. 

O’Keeffe, Michael John, Divisional Technical Assistant (Pro- 
duction), Central and Northern Division, The Scottish Gas 
Board. 


Read, Donald, Distribution Engineer, Singapore City Council 
Gas Department, Singapore. 

Reeves, Malcolm Victor, Assistant Engineer, Dudley District, 
West Midlands Gas Board 

Stokes, Keith Harry, Fuel Oil Superintendent, Shell Mex and B.P., 
Limited. 


Streeter, Ronald Victor, Industrial Representative, North Thames 
Gas Board 


Sykes, Eric Trevor, Assistant Works Manager, Penrith Works, 
Cumberland Division, Northern Gas Board. 


Taylor, George, B.Sc., Assistant Chief Scientist, Northern Gas 
Board. 


Thomas, John Towyn, Technical Assistant (Distribution), Mid- 
Glamorgan Group, Wales Gas Board. 

Townsend, John William, B.Sc.(Tech.), Assistant Manager, Coke 
Making and By-Products, Stanton Ironworks Company, 
Limited, Nottingham. 

Townsend, Wilfred Brandwood, Fuel Engineer, Department of 
Research and Technical Development, Stewarts and Lloyds, 
Limited, Coatbridge. 

White, David, Technical Assistant, Sheffield District, East Midlands 
Gas Board. 

White, Terence Tobias, B.Sc., Senior Physicist-in-Charge, Water 
Heating Laboratory, South Eastern Gas Board. 

Whitfield, Eric Alan Patrick, B.Sc., Senior Assistant Chemist, 
South Eastern Gas Board. 

Winn, Patrick, Operating Engineer, Humphreys and Glasgow 
Limited, Londen. 

Wren, Bernard, Industrial Technical Assistant, West Lancashire 
Group, North Western Gas Board. 


To Associateship (22) 

Bowden, Bryan, Technical Assistant, Rotherham District, East 
Midlands Gas Board. 

Campbell, George Cathey, Technical Assistant, Divisional Central 
Laboratory, Glasgow and Western Division, The Scottish Gas 

Coleman, Reuael Charles, M.B.E., Manager, Ipswich District, 
Eastern Gas Board. 

Demont, John Anthony, B.Sc.(Econ.), District Manager, North- 
ampton Group, East Midlands Gas Board. 

Dudley, Robert William, Technical Service Manager, Radiation 
Group Service, Limited, London. 

Fisher, James William, Assistant District Engineer (Distribution), 
Warrington-Widnes District, North Western Gas Board. 

Golisti, Kenneth Owen Mitchell, Site Engineer, Chief Engineer’s 
Department, North Eastern Gas Board. 

Hoborough, Charles Leslie, General Manager, Gibbons Askam, 
Limited, London. 

Janes, Roy Albert, Assistant Station Engineer, Dunstable Works, 
Eastern Gas Board. 

Johnson, Dudley Graham. Sales Director, Bunn and Johnson, 
Limited, Hitchin. 

Jones, Gerald William, Shift Control Engineer, Brighton Works, 
South Eastern Gas Board. 
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Kimpton, Thomas Charles, Special Representative, Headquarters 
Division, North Thames Gas Board. 


Lillicrapp, John Kenneth, B.Sc., Pupil Industrial Gas Engineer, 
North Thames Gas Board. 

Lowe, James Austin, Managing Director, Thermic Equipment 
and Engineering Company, Limited, Preston. 

Matthews, Harold William, Divisional Service Office, Ipswich 
Division, Eastern Gas rd. 

Pidcock, Wilfred Allison, Assistant Lecturer, College of Tech- 
nology, Sheffield. 

Roberts, Charles Arthur, Group Sales Superintendent, Wakefield 
Group, North Eastern Gas Board 

Russell, Michael Francis, B.Sc., industrial Gas Trainee, West 
Midlands Gas Board. 

Thomas, George William, Group Sales and Service Officer, Central 
Group, Wolverhampton Division, West Midlands Gas Board. 

Turner, Frank John William, Instructor, North Thames Gas Board. 

Turton, Norman Hinchliffe, Assistant Works Manager, Meadow 
Lane Works, North Eastern Gas Board. 


Wragg, Donald, Assistant Engineer, Car House Works, East 
Midlands Gas Board. 


To Graduateship (19) 

Bell, Barrie, Sales and Service Assistant, Nottingham District, 
East Midlands Gas Board. 

Bolton, Graham John, Student Apprentice Gas Engineer, North 
Thames Gas Board. 
Campbell, William, Senior Technical Assistant (Distribution), 
Glasgow and Western Division, The Scottish Gas Board. 
Gallagher, Paul Francis, B.Sc.(Eng.), Pupil Engineer, North 
Thames Gas Board. 

Hall, Graham Stuart, Technical Assistant, Yeadon Works, North 
Eastern Gas Board 

Harness, Brian Paul, B.Sc., Graduate Management Trainee, 
United Steel Company, Limited, Sheffield. 

Holmes, George, Assistant Industrial Engineer, Manchester Group, 
North Western Gas Board. 

Iutz, Victor, B.Sc., Assistant Engineer, Kensal Green Works, 
North Thames Gas Board. 

Lyon, Jack, Technical Assistant, Central Lancashire Group, 
North Western Gas Board. 

Mulholland, Paul Myles, Technical Assistant ee aaa 

North Cheshire Group, North Western Gas Board 







SECRETARY'S ACKNOWLEDGMENT 


North, Trevor, B.Sc., Graduate Engineering Trainee, West Mid. 
lands Gas Board. 


Nuttall, Robert Leslie, Technical Assistant, Central Lancashire 
Group, North Western Gas Board. 


Peek, Colin Edward, Technical Assistant (Manufacture), Norwich 
Division, Eastern Gas Board. 


Prouse, John, Deputy Carbonizing Superintendent, South Western 
Gas Board. 


Rhodes, Keith George, Technical Assistant, Group Industrial 
Section, North Western Gas Board. 


Simpson, Donald Michael, Assistant Engineer, Redditch Group, 
West Midlands Gas Board. 


Slinger, Herbert, Shift Supervisor, Isle of Grain Works, South 
Eastern Gas Board. 


Townsend, Gordon, Junior Technical Assistant (Production), 
Tyneside Division, Northern Gas Board. 


Wilson, John Douglas, Student Apprentice, North Western Gas 
Board. 


Transfers 
To Membership 
Blacker, Reginald James, Abbots Langley. 
Cosby, William Trevor, B.Sc., Ph.D., Huddersfield. 
Henshilwood, Conrad Peter, B.Sc., Epsom. 
King, Edward Maxwell, Addlestone. 
Maxey, Clement Leslie, Wolverhampton. 


Admissions to Studentship 


Brettell, Peter Robert, Birmingham. 
Pierce, Alan Gwyn, Bridgend. 


Deaths 


The Council regrets to announce the death of the following 
Members of the Institution : 


Hartley, Leonard (Leeds) M.1930 ; died 8th April, 1961. 
Reid, David Vass (Gourock) M.1922 ; died 2ist December, 1960. 
Webster, John (Burntisland) M.1943 ; date of death unknown. 





Secretary's Acknowledgment 


Dr. W. T. K. Braunholtz, O.B.E., has requested the 
Editor of the Journal to publish the following note of 
appreciation in the June issue :— 


16th May, 1961. 

I am deeply grateful to all the kind friends who 
so generously contributed to the wonderful gifts the 
President handed to me, on their behalf, at the open- 
ing session of the 98th Annual General Meeting. 
This warm token of their affection will always 






remind me of .my 26 happy years in the service of 
the Institution. 


The anonymity of the many donors makes it im- 
possible for me to thank them individually, and | 
have, therefore, no other way of expressing my 
appreciation than through the columns of the 
Institution Journal. 


I thank them all most sincerely. 
(Signed) W. T. K. BRAUNHOLTZ. 
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District Sections and Affiliated Associations 


(a) Notes of Meetings 
DISTRICT SECTIONS 


London and Southern Section 


At a well-attended general meeting held on Tuesday, 18th 
April, 1961, at Caxton Hall, London, S.W.1, Mr. K. W. 
Francombe, Sales Manager, Whessoe, Limited, delivered 
a paper entitled “Reduction of the Carbon Monoxide Con- 
tent of Town Gas”. Before giving his paper, Mr. 
Francombe said he had great pleasure in conveying to 
the meeting the greetings of the Northern Section of the 
Institution, of which he had the honour of being the 
future Vice-Chairman and had the distinction of being the 


Manchester and District Section 


(a) The meeting of the Manchester and District Section on 
24th March, 1961, was preceded by luncheon when the 
Chairman (Mr. W. Hodkinson, O.B.E.) was supported by 
about 60 members. The principal guest was Mr. H. S. 
Cheetham (President, The Institution of Gas Engineers). 


In conveying the greetings of the parent Institution, the 
President referred to its Education Scheme and also to the 
gratifying increase in membership, although he was con- 
cerned that the rate of transfer from Associate Member- 
ship to full Membership was slowing down. He urged those 
Associate Members who were eligible to seek full 
Membership. 


After referring to the Centenary of the Institution, which 
is to be celebrated in 1963, he addressed himself to the 
younger members of the Section and said the industry 
was entering an exciting era in which all kinds of new 
processes, both high- and low-pressure, were being 
developed. There is, he said, a fine future for any young 
man in the gas industry today. 


Mr. Cheetham presented Associate Membership certifi- 
cates to Mr. J. H. Clough, Mr. P. H. Dixon, Mr. G. S. Hall, 
Mr. D. M. Brear, Mr. G. A. Eglen and Mr. A. Heavyside. 


Three new members were welcomed to the Section. 


Mr. G. M. Polanyi, M.A. (Statistician to the North 
Western Gas Board) then read a paper on “Gas in the 
Domestic Market: Some Indications from Statistical 
Trends and Surveys ”, for which a vote of thanks was pro- 
posed by Mr. N. C. Sturrock (Harrogate) and seconded by 
Mr. J. Grayston, G.M., B.Sc. (Stockport). 


(b) The 11th Annual General Meeting was held at the 
Queen’s. Hotel, Manchester, on Friday, 2ist April, 1961, 
when the Chairman, Mr. W. Hodkinson, O.B.E., was sup- 
ported by about 75 members and guests. The meeting was 
preceded by luncheon. 


Opening the meeting, Mr. Hodkinson extended a cordial 
welcome to Mr. D. P. Welman (Chairman, North Western 
Gas Board), Dr. R. S. Edwards, J.P., B.Sc. (Chairman, 
North Eastern Gas Board), Dr. W. T. K. Braunholtz, 
O.B.E., M.A. (Secretary, The Institution of Gas Engineers), 
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first member appointed to this office from the contracting 
side of the gas industry. It was, he said, a compliment 
to be asked to give a paper to a Section that had so many 
distinguished members. 


Several aspects of the paper were discussed by a number 
of members, and Mr. Francombe replied. 


A vote of thanks was proposed by Mr. L. J. Clarke, 
B.E.M. 


and Mr. G. Currier, O.B.E. (Deputy Chairman, North 
Eastern Gas Board, and Honorary Secretary, The Institu- 
tion of Gas Engineers). Mr. Hodkinson paid tribute to 
Dr. Braunholtz, who was attending his last meeting of the 
Section as Secretary of the Institution, for which he had 
done such excellent work. Replying, Dr. Braunholtz 
thanked all the members for their warm welcome and said 
that his 26 years with the Institution had given him great 
pleasure. 


Mr. G. Currier, O.B.E., speaking on behalf of the 
Institution, extended to the Section the good wishes of the 
President, who was unable to be present, and thanked the 
members for their generous donation to the Institution’s 
Benevolent Fund. 


After the Annual Report and Statement of Accounts had 
been approved, the District Member of Council of the 
Institution, Mr. A. H. Nicholson (Manchester), reported 
upon the work of the Council and its various sub- 
committees. 


After announcing the election of officers and the result 
of the ballot for ordinary members of the Committee of 
Management, the retiring Chairman inducted Mr. N. C. 
Sturrock (General Manager, York-Harrogate Group, 
North Eastern Gas Board) as Chairman of the Section for 
the year 1961-62. 


Acknowledging the honour paid to him on his election 
as Chairman, Mr. Sturrock paid tribute to the splendid work 
of his predecessor during his year of office, and presented 
Mr. Hodkinson with a Past Chairman’s Badge and a 
memento of his chairmanship. 


Replying, Mr. Hodkinson thanked Mr. Sturrock and ex- 
pressed his appreciation of the help and support he had 
received from the officers and members of the Committee 
of Management. He thanked the members of the Section 
for their strong support at general meetings. 


Dr. R. S. Edwards, J.P., B.Sc. said how pleased he was 
that one of his senior officers should have been elected 
Chairman, and said that his Board would give to him all 
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the support he needed during his year of office. Dr. 
Edwards invited members to be the Board’s guests on 
Chairman’s Day, 16th June, 1961, when a visit would be 
made to Whitby natural-gas installation. 


Mr. Sturrock then delivered his Chairman’s Address, 
entitled “ Reorganization—Sales ”’. 


A vote of thanks to Mr. Sturrock for his Address was 


Midland Section 


The Annual General Meeting was held on 14th April, 
1961, at the Penns Hall Hotel, Sutton Coldfield. At the 
luncheon preceding the meeting, Mr. S. K. Hawthorn 
(Birmingham), the retiring Chairman of the Section, pro- 
posed the toast of the East and West Midlands Gas Boards. 
He thanked them for the hospitality they had extended to 
the Section in this and on so many previous occasions and 
for their unfailing support. Mr. Hawthorn spoke of the 
development of the two Boards during the past 12 years, 
and remarked upon the vast changes that had occurred 
in that time. 

Mr. Hawthorn was supported by Mr. R. S. Johnson, 
M.B.E., T.D., M.A., LL.B. (Chairman, East Midlands Gas 
Board), and Mr. G. le B. Diamond, C.B.E. (Chairman, 
West Midlands Gas Board). 


Mr. Hawthorn, calling upon Mr. Diamond to welcome 
the guests, and apologizing for encroaching upon his 
“territory ”, said that he was particularly pleased to see 
present Mr. G. E. Currier, O.B.E. (Deputy Chairman, 
North Eastern Gas Board, and Honorary Secretary, The 
Institution of Gas Engineers), who was no stranger to 
the Midlands and who would shortly be retiring as Deputy 
Chairman of his Board. He was also pleased to see Dr. 
W. T. K. Braunholtz, O.B.E. (Secretary of the Institution), 
who would also be retiring in June. Of Mr. G. le B. 
Diamond, C.B.E., he said that, although this would be the 
last time he would be present, in his present capacity, at 
an Annual General Meeting of the Section, he hoped that 
he would remain in the Section and that he would be able 
to continue to attend. 


Mr. Diamond responded and proposed a toast to the 
guests. He remarked how much pleasure it gave him to 
have members of the East Midlands Gas Board join the 
West Midlands Gas Board on such occasions as Institution 
sectional meetings. 


Replying on behalf of the guests, Mr. T. C. Battersby, 
M.B.E. (Watford; Vice-President of the Institution), re- 
ferred to the number of Past Presidents of The Institution 


proposed by Mr. J. Grayston G.M., B.Sc. (Senior Vice. 
Chairman), seconded by Mr. W. B. Harrison (Junior Vice. 
Chairman) and warmly approved by the members. 

The meeting concluded with a vote of thanks to the 
retiring officers and members of the Committee of Manage- 
ment, which was proposed by Mr. J. G. Tilley (General 
Manager, Huddersfield-Halifax Group, North Eastern 
Gas Board). 


of Gas Engineers who had been members of the Midland 
Section; there had been no less than seven in the past 35 
years. The Section provided also a great number of its 
members who served on about 20 different Committees. 


Mr. Battersby congratulated the engineers on their 
pioneer work on the installation of the West Midlands 
Gas Board’s Lurgi gas plant, although he was of the 
opinion that Mr. Diamond would have liked to have seen 
this plant installed at a much earlier date. 


Mr. Battersby said also that he was particularly im- 
pressed by the way the Section took an interest in the 
Midland Junior Gas Association. 


Among other guests were Mr. E. H. Harman, O.B.E., 
B.Sc. (Deputy Chairman, East Midlands Gas Board), Mr. 
W. R. Branson, M.Sc. (Deputy Chairman, West Midlands 
Gas Board), Mr. J. A. Beckett, C.M.G. (Under Secretary, 
Gas Division, Ministry of Power), Mr. H. A. Longden 
(Chairman, West Midlands Division, National Coal Board), 
Mr. A. H. Pinder (N.LF.E.S., Birmingham), Mr. F. A. 
Hooper (late of Radiation, Limited), Alderman C. G. 
Spragy, O.B.E., J.P., and Alderman G. E. Hodgkinson, 
O.B.E. (Board Members, West Midlands Gas Board), and 
Mr. A. Gwynne Davies, M.B.E., M.A., LL.B., and Mr. J. 
Swan, B.Com. (Secretaries of the East and West Midlands 
Gas Boards respectively). 


At the business meeting, after the approval of the Annual 
Report and Statement of Accounts and of other reports, a 
cheque for the Benevolent Fund of the Institution was 
handed to Mr. T. C. Battersby, M.B.E. (Vice-President of 
the Institution), who cordially thanked the Section. 

Mr. Hawthorn then inducted the new Chairman, Mr. F. 
Harvey (General Manager, Walsall and District Division, 
West Midlands Gas Board) and invested him with the 
badge of office. 

A vote of thanks to the Chairman for his Address was 
proposed by Mr. E. T. Pickering, B.Sc. (Birmingham), and 
seconded by Mr. H. B. Taylor (Leicester). 
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(b) Abstracts and Discussions of Papers 


Copies of the complete papers abstracted below are available for consultation or loan in the Library of the Institution. 


DISTRICT SECTIONS 


London and Southern Section 


“The Reduction of the Carbon Monoxide Content of Town Gas’’, 
by K. W. Francombe, M.I.Gas E., M.inst.F., Sales Manager, Whessoe, Limited. 


Paper delivered in London on 18th April, 1961. 


The Author first refers to the fact that the three new high- 
ure gasification systems now in operation or course of 
construction (at Westfield, Isle of Grain and Coleshill) will all 
incorporate a carbon monoxide conversion stage. As some 
70 per cent of town gas will still be derived from orthodox 
carbonizing and carburetted water gas plants for many years 
to come, and as the carbom monoxide content of some com- 
ponent gases will range from 18 to 30 per cent, several of the 
Area Gas Boards are considering the installation of carbon 
monoxide reduction plants. One Board is already installing a 
Chemico-Whessoe converter to operate on a base-load car- 
buretted water gas plant that is due to go into operation in 
September, 1961. 


It is argued that the shift reaction that produces one volume 
of hydrogen and one volume of carbon dioxide for each volume 
of carbon monoxide converted (and which forms the basis of 
the four United Kingdom installations referred to), will pro- 
vide the most economical means for reducing the carbon 
monoxide content of carburetted water gas, continuous vertical 
retort gas and reformed petroleum feedstocks, these being the 
worst offenders. With this system, there is a negligible loss 
of thermal output following conversion (since the gross.calorific 
values of hydrogen and carbon monoxide are almost identical), 
but there is a gain in volumetric output usually amounting to 
between 12 and 24 per cent according to the initial and final 
carbon monoxide contents, with a corresponding reduction in 
calorific value. 


Whilst the calorific value may be restored by carbon dioxide 
removal (“ negative enrichment ”’), this is a costly operation and 
does not provide the benefits obtained if the carbon dioxide is 
allowed to remain and the calorific value is restored by cold 
enrichment with liquefied petroleum gas. Commercial butane 
should usually cost less than the ane gas, and in these 
circumstances the increased volume of converted gas so pro- 
duced (up to 130 per cent of the untreated gas) may be shown 
often to cost only 0-1d. to 0:3d./therm more than the original 
gas. When imported natural gas becomes available, at, say, 
6d./therm and is used for enrichment, the whole operation may 
be carried out at a profit of between 0-5d. to 1.0d./therm, with 
an incidental production increase of between 23 and 45 per cent 
according to the carbon monoxide content of the feed. 


The paper provides evidence to show that the change in 
Wobbe Number will be relatively small and should normally 
not involve any change in the gas group; moreover, the com- 
bustion characteristics should remain unimpaired in accordance 
with Gilbert and Prigg’s Watson House criteria, and the carbon 
dioxide content should be below the accepted corrosion level. 


Data are included showing that the overall basic cost amounts 
to about 3d./therm (ignoring the credits from cold enrichment). 
A description of the plant is provided. The methods of appli- 
cation to ensure operation at high load factors are discussed. 
The treatment of carburetted water gas “ topped-up ” with con- 


tinuous vertical retort gas in summer to the full capacity of the 
converter, is advocated. 


The conclusion is reached that, in suitable circumstances, it is 
now a practical proposition to produce a more refined town 
gas of low carbon monoxide and low organic sulphur contents, 
at negligible additional cost. 
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Discussion 

Mr. G. U. Hopton (London) mentioned the existing process 
at Basle and that proposed for Munich, which were estimated 
to cost about #d./therm. He referred to the chemical methods 
of removing carbon monoxide, which, however, had many dis- 
advantages. In regard to carburetted water gas, unsaturates 
such as butadiene, cyclopentadiene and acetylene poisoned the 
catalyst and resulted in increased costs. He informed the 
meeting that, at Beckton, pilot plants, each containing 1 ft’ of 
various catalysts, were being run in four parallel streams on 
carburetted water gas, using light distillate. Reports on the 
regeneration of the catalyst were conflicting, but were being 
studied. As regards the restoration of the calorific value by 
enrichment, there was the alternative of removing the carbon 
dioxide; methods of carrying this out were being studied. The 
advantage of removing the carbon dioxide was greatest when 
butane was used to increase the declared calorific value at times 
of peak demand. 


The Author thanked Mr. Hopton for his contribution, but 
was not in favour of removing the carbon dioxide, because 
this was costly and the advantage of increasing gas output 
was lost. Carbon dioxide up to concentration of 20 per cent 
could be tolerated without corrosion, even with moist gas. 
If gas were made by reforming feedstocks free of sulphur, the 
hot gas could be passed straight through the shift convertors, 
with a consequent saving of steam, but for cyclic processes this 
involved hot relief holders; he considered the saving achieved 
to be about 0-id./therm. 


Mr, J. A. Prigg (Watson House) said the prospect of carbon 
monoxide removal was very welcome to those on the utilization 
side of the industry, not only because of the reduced toxic 
nature of the gas, but because of the absence of sulphur. He 
considered, however, that much more than the Wobbe Number 
influenced the combustion characteristics of gas. In regard to 
the costs of the final gas, he considered there were cheaper 
methods of achieving the increased output other than enrich- 
ment of carbon dioxide. He drew attention to the absence of 
oxygen in the final gas, and queried whether this was likely 
to influence small pilot flames. 


The Author said his knowledge of the combustion charac- 
teristics of the final mixture had been culled from the work 
of Mr. Prigg and the recent paper by Mr. L. W. Andrew; the 
plot of the gas had come within the triangle of Mr. Prigg’s 
diagram. He had no knowledge of the effect of oxygen removal 
on pilot flames. 


Mr. W. B. S. Newling (Gas Council London Research Station) 
said he agreed with most points in the paper, but differed in a 
few. He considered there were many other ways of exploiting 
enrichment gases such as methane, and in this respect high 
density of carbon dioxide resulted in less enrichment than was 
possible with other gases. If carbon dioxide were to be left 
in the gas it would be almost necessary to degrade the final 
gas mixture into a lower group. The real attraction of carbon 
monoxide conversion was when it was applied to blue water 
gas. Other gases, such as coal gas, could treated, provided 
gum-forming constituents were removed by intensive oil wash- 
ing and a guard catalyst used with the carbon monoxide con- 
version catalyst. In the case of carburetted water gas, it might 
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be necessary to determine what degree of carburetting and 
reforming could be tolerated. 


The Author agreed with the views given and added that the 
possibility of supplying gas at a higher declared calorific value 
made the whole concept of carbon monoxide removal more 
attractive. 


Mr. G. H. Madge (London) said the danger of carbon mon- 
oxide poisoning was increasing; fatalities were increasing with 
the increasing age of the population, and it was a very diffi- 
cult problem to guard against flame failure. Public interest 
in this respect was increasing; many medical authorities were 
emphasizing the danger, and he considered that something must 
be done to reduce carbon monoxide content of gas. Up to 
the present, the removal of carbon monoxide by itself had not 
been economically possible, but the position had changed now 
that a cheap source of enrichment gas would enable carbon 
monoxide removal to be carried out without increase. of price. 

Mr. A, F. Grant (London) said the removal of carbon 
monoxide was new to the gas engineer and appeared to create 
new problems. He presumed that the process would follow 
benzole removal; on the other hand, the production of hydro- 
gen sulphide wou!d appear to indicate that the purifiers should 
be split into two stages, the first allowing a low concentration 
of hydrogen sulphide to remain in the gas treated for carbon 
monoxide removal. 


The Author agreed that purifiers could be split this way. but 
said that the second-stage purifiers could have a high gas treat- 
ment capacity because of the low concentration of hydrogen 
sulphide. 


Mr. J. T. Veryard (Croydon) said the problem of removing 
hydrogen sulphide from the shift-converted gas was very 


Manchester District Section 


The paper outlines the gradual transformation in the pattern 
of household fuel consumption in Britain in recent decades 
and stresses the influence of rising incomes and of changes in 
relative prices (themselves largely caused by the rise in in- 
comes and, therefore in labour costs) in bringing about a pro- 
gressive switch from the burning of raw coal to the use of the 
“ refined” fuels: gas, electricity and oil. 


On the basis of market survey and other information, the 
Author outlines three main phases in the gradual transforma- 
tion of domestic fuel habits. In the first period—up to 1920— 
gas held the leading position as the principal refined fuel re- 
placing coal in the domestic market. In this period, the domestic 
cooking and laundry loads were largely captured by gas from 
coal, while gas also largely took over and supplemented the 
inadequate water heating facilities provided by coal in houses 
where no backboiler was installed. 


In the next phase, getween the First and Second World Wars, 
coal continued to lose ground to the refined fuels in the 
domestic market, although the decline was to some extent 
offset by the widespread installation of backboilers in new 
houses, but gas was displaced, from its réle as the leading 
refined fuel replacing coal, by electricity, which made sub- 
stantial progress particularly in the cooking, space heating and 
water heating markets. Finally, in the period since 1938, for 
which trends are traced in greater detail, oil as well as electricity 
has challenged the position of gas in the domestic market, and 
both these rival refined fuels have (largely on- the basis of 
favourable relative price trends) tended to displace gas as well 
as coal in the domestic market. 


In spite of these adverse past trends, however, the paper puts 
forward the view that the next phase of advance of the refined 
fuels against coal in the domestic market, which is now 
beginning, will favour gas at least as much as the rival refined 


ABSTRACTS AND DISCUSSIONS OF PAPERS 








“Gas in the Domestic Market: Some Indications from Statistical Trends and Surveys”, 
by G. M. Polanyi, M.A., Statistician, North Western Gas Board. 


Paper* delivered in Manchester on 24th March, 1961 






similar to that experienced in the catalytic removal of carbon 
disulphide from coal gas. In the works of the former South 
Metropolitan Gas Company, streams of four-box purifiers 
were employed to remove the hydrogen sulphide prior to the 
carbon disulphide plants, followed by two boxes that were used 
to remove the 20 to 30 gr/100 ft’ of hydrogen sulphide aris- 
ing from the carbon disulphide plant. He queried also whether 
shift conversion of carbon monoxide would have any effect 
on rendering town gas more suitable for underground storage, 
since he understood that it might be necessary to remove 
organic sulphur compounds and unsaturated hydrocarbons 
before this could be effected; also, he believed that carbon 
monoxide gave rise to the formation of metallic carbonyls. 


The Author said he would not like to claim that the process 
had any advantage as regards rendering the gas more suitable 
for underground storage. Undesirable constituents of the gas 
would probably be removed by the use of active carbon. 


In proposing a vote of thanks, Mr. L. J. Clark, B.E.M. 
(London), said that never had the gas industry been faced 
with so many technical problems at the same time. The 
removal of carbon monoxide was a growing problem as new 
methods of gas production tended to increase the content. He 
felt it was up to the industry to control the carbon monoxide 
limit before it might be forced to do so by law, when un- 
necessarily high standards as applying to hydrogen sulphide 
might be imposed. 


Mr. Francombe had indicated a method of reducing carbon 
monoxide without increasing cost, and this had also the advan- 
tage of not only removing organic sulphur, but constituents 


likely to cause gum formation. He considered the paper and 
the discussion to be very stimulating. 








fuels. This contention is based on the fact that the rising trend 
of personal incomes has now reached the point where a com- 
plete integrated whole-house heating system can be afforded, 
while the evidence of market surveys confirms that this is 
likely to be the next stage in the transformation of the domestic 
fuel pattern. As the relative cost figures given in the paper 
indicate, for the provision of a comprehensive heating system 
of this kind gas, priced on the basis of the new domestic two- 
part tariffs, which reflect the cost advantages of high consump- 
tions per consumer, is fully competitive with oil and electricity. 
in this new phase, therefore, when the installation of refined- 
fuel appliances will advance from the partial, “ bric-a-brac”, 
stage of the inter-war and post-war years—with bits and pieces 
of high-grade fuel installations supplementing and partly re- 
placing coal in the various rooms—to the provision of an effi- 
cient comprehensive heating system, gas has the opportunity 
to recapture its lead in the domestic refined-fuel market. 

In a final section, the proviso is added that, if the gas industry 
is in fact to realize the far-reaching opportunities offered by 
this new phase in domestic fuel demand, it must free itself, as 
well as its customers, from dependence on coal. The same factor 
of high labour cost content in the production and use of coal 
that has brought about the decline in its use in the domestic 
market will also tend to result in a continuing adverse relative 
cost trend of coal as against alternative raw materials for gas 
supply, and therefore (in the long run) in an adverse price trend 
for gas if it continues to rely on coal as a principal raw material. 
On the basis of relative cost trends of coal and oil in this 
country and of natural gas in the U.S.A., as well as of estimates 
of the cost of Saharan natural gas delivered to this country, 


the Author concludes that natural gas, imported by pipeline’ 


via France, offers the best prospect 


or cheap and competitive 
gas supply in future decades. 





* The views expressed in this paper are the personal views of the Author. 
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Discussion 


Mr. J. Castle (Liverpool) said that, whilst sales of gas for 
industrial purposes were developing, those for domestic pur- 
poses were declining, and he urged that the gas industry con- 
centrate its energies on worth while heavyweight loads, which 
he rated as cooking, full space heating and water heating. In 
order to meet the characteristics of such a load, it would be 
necessary to think in terms of other than traditional raw 
materials for gas making. Whilst the gas industry was likely 
to be for some time the principal supplier of smokeless solid 
fuels, its. main sales effort should be directed to selling gas. 
The oil industry had shown that it was not easily upset by 
international conflicts, and in his view oil was a reliable raw 
material. Even so, coal would continue to provide a large part 
of the gas industry’s raw materials. 

As for natural gas, the industry had to remember that it had 
but a slender monopoly of supply under the terms of the Gas 
Act: it amounted to the first chance to supply gaseous fuel 
through a pipe. If the industry refused to handle natural gas, 
then it might well have to meet competition from others willing 
to supply it in liquid form. 

Mr. J. Baxendale (Bradford) sought information on the 
North Western Gas Board’s house-warming price tariff, and 
drew attention to the low cost of installation of electric under- 
floor heating. 

Mr. Polanyi said it was true that the capital cost of install- 
ing under-floor electric heating was cheaper than that of a 
warm-air installation, but the consumer did not get comparable 
service. Under-floor heating by electricity had proved 
disappointing in service. In giving details of the North 
Western Gas Board's tariffs, he mentioned that his comparative 
costs of central heating by gas and oil had taken into account 
depreciation of capital charges spread over seven years. 

Mr. N. C. Sturrock (Harrogate) said from experience he 
felt that the load at stake, so far as whole-housing heating was 
concerned, was even better than that given by the Author. He 
was sure that the future lay in building up the heating load, 
and that the industry must go all out to obtain it. 

Mr. R. A. W. Hollingdale (Manchester) said the paper was 


‘*Reorganization—Sales”, 


an inspiration to everyone in the gas industry, but, as Smokeless 
Solid Fuels Officer, he thought it necessary to say that the 
Clean Air Act provided golden opportunities for both gas and 
smokeless solid fuel. An appreciable section of the com- 
munity would continue to demand solid fuel for a good many 
years ahead, and he questioned whether there was not some 
danger in the industry tying itself to imported fuel as against 
coal. 

Mr. Polanyi said space and time had precluded his covering 
coke as well as gas in the paper, although he had considered 
the matter. He agreed that, for a period of 10 or 15 years in 
the immediate future, solid fuels would loom large in the 
picture; in fact, coke could be expected to increase its share 
of the market at the expense of coal. As for raw materials, 
he felt that diversity in gas-making methods would bring with 
it its own security. 

Mr. J. Grayston,.G.M. (Stockport), in stressing the oppor- 
tunities for gas in water heating felt that the industry had still 
not produced an effective challenge to the electric immersion 
heater. It was important to get a large share of the water 
heating load. which was complementary to space heating. 

On this point, Mr. R. L. Greaves (St. Helens), felt that the 
industry had some excellent water heating appliances ideally 
suited for use in conjunction with warm-air installations. He 
had in mind multi-point water heaters, whose installation saves 
the cost of a copper storage cylinder. 

Mr. W. Hodkinson, O.B.E., (Manchester) agreed with Mr. 
Polanyi about the future of the Industry in the domestic field. 
His remarks were mainly devoted to the position of coal, which 
he still felt had a great future. Coal was at present being pro- 
duced from pits sunk more than 75 years ago, but, with 
modernization and new techniques, the labour content of coal 
could be materially reduced to the point when coal would be 
as competitive as oil products and natural gas as raw material 
for the Gas Industry. The gas industry should join in the 
development of the coal industry by thinking in terms of gasify- 
ing coal at its point of extraction and transmitting it to the 
point of demand. If the coal industry could manage to raise 
coal to the pithead at 24d. to 3d./therm, the gas industry would 
not have a great deal of interest in imported gas. 


by N. C. Sturrock, M.I.Gas E., 


General Manager, York-Harrogate Group, North Eastern Gas Board. 


Chairman’s Address delivered in Manchester on 21st April, 1961 


In the first part of his Address, the Author deals with the 
reorganization carried out by the North Eastern Gas Board at 
the end of 1959, when a functional, or line, organization was 
introduced. The position both before and after reorganization 
is presented diagrammatically and the planning of the change- 
over detailed. 

The Address then deals with sales of gas and appliances, 
with particular reference to the domestic consumer, and em- 
phasizes the importance of service to consumers. The point 
is made that the cooking load of itself is not economical, and 
an appraisal is made of the loads to be obtained from sales of 


wash boilers and washing-machines, refrigerators, water heaters 
and space heating appliances. 


Details of consumptions obtainable by convected gas fires 
in main living-rooms, warm-air installations, or small-bore 
central heating installations, with and without the hot water 
load, are given and a case made for an all-out effort to obtain 
the space heating load for gas in domestic establishments. 


In the Author's opinion, success in this direction would 
result in increased consumptions being obtained so far as the 
domestic consumers are concerned. 


JUNIOR GAS ASSOCIATIONS 


Eastern Junior Gas Association 


“A Safe Place of Work’, 


by B. J. Fuller, A.M.1.Gas E., 


Safety Officer, Eastern Gas Board. 


Paper delivered in London on 8th March, 1961 


This general paper on accident prevention deals with the 
subject of factory premises as a safe place of work. The posi- 
ton in the gas industry is summarized, principles of accident 
Prevention enumerated, and a safety inspection or hazard hunt 
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is Outlined in relation to a typical works and distribution dept. 
There are many appendices dealing with various regulations that 
have application to premises used by the gas industry, 
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London and Southern Junior Gas Association 


‘Laboratory and Field Experience in Warm-air Heating’’, 
by P. R. Chance, A.M.I.Gas E., and E. W. G. Dance, B.Sc., A.M.I.Gas E., Grad.Inst.P. 


Paper delivered in London on 7th April, 1961. 


The paper reviews current practice in warm-air heating in 
nine chapters. A number of imperfections in appliance design 
and methods of installations are discussed, and recommenda- 
tions are made. Some system design data and guidance are 
also offered. ; 

In the initial design of a warm-air installation, a rapid and 
reliable assessment of house heat requirements is essential. 
Installation sizing is considered in relation to building stan- 
dards, and the importance of ventilation rate and ceiling insula- 
tion are stressed. 

With warm-air systems, care must be taken to minimize ver- 
tical temperature gradients; the influence of discharge register 
and return grille height, deflection of the air leaving the register 
and the air discharge temperature has been investigated. To 
avoid pressurization of heated rooms, an air path back tothe 
return grille must be provided. Room thermostats should 
be sited in the main living-room with selective heating, and 
in the hall for whole-house warming schemes if supplementary 
heating is used in the living-room. A number of appliance 
features are discussed, and the effect of automatic fan control 
on reducing back circulation through the system by natural 
convection when the gas is switched off is illustrated 
graphically. 

Combined systems are discussed, particularly in relation to 
the summer hot water service. The effect of methods of 
control on standby losses and recovery rate are examined and 
suggestions are made to improve overall system performance. 

Laboratory experiments have been conducted at Watson 
House to provide design data on ducts and grilles. This work 
has been supplemented with results obtained in a research 
residence at Illinois University, U.S.A. Pressure losses for a 
range of duct materials have been tabulated, and static pressure 
losses calculated for long vertical warm-air feeder ducts. The 
need for thermal insulation of under-floor air ducts, when 
either embedded in site concrete or under suspended floors, is 
demonstrated and graphs are given for calculation of duct air 
temperature drop over a wide range of air temperatures and 
velocities. The static pressure loss at a discharge register can 
represent a significant proportion of the system loss. Several 
grille designs are considered, and it is suggested that grille 
box depth should be standardized at 34 in. 

With the larger whole-house warming units, noise problems 
could arise due to the fan and motor. Methods of noise and 
vibration control are reviewed and a general appraisal of 
noise measurement is made. Acceptance criteria have been 
established against which appliance noise and user complaint 
may be assessed. 

The final chapter surveys very briefly the various flueing 
methods available, and some guidance is offered. 


Discussion 

_ Mr. G. H. Fuidge (London) said that heating by warmed air 
is of very great importance to the gas industry, and it could 
be said that the introduction of this system was the spear- 
head of the attack by the industry on the space heating market, 
since gas is obviously the most suitable fuel for this type of 
heating. 

_ The Authors, he continued, provide a great deal of informa- 
tion in a form that amounts almost to a code of practice telling 
what should be done or avoided in warm-air installations. 

An important advantage of warm-air heating was the 
excellent horizontal distribution of temperatures, and it had 
been found in the tests by the South Eastern Gas Board that the 
temperature variation over the plan of a room seldom exceeded 


1°F, and that even in an L-shaped room one single grille was 
adequate, 


On the other hand, it was a disadvantage of warm-air 
heating that the vertical gradient was rather large, and any- 
thing that could be done to minimize this would be worth 
while. It was one of the claims for the perimeter system of 
heating that was now standard in the U.S.A., that the vertical 
temperature gradient was improved. 


It did not follow that the advantages would be as great in 
this country, where the winters were milder. 


In a test house, some preliminary comparisons of perimeter 
heating had been made by his Board with the normal method 
of air distribution used in selective heating. 


It had been confirmed by the Board that there was a definite 
advantage so far as temperature gradient was concerned in 
the centre of the room. At windows, however, the comparison 
was very much more in favour of perimeter heating. 


With reference to room thérmostats, the importance of ensur- 
ing the correct degree of sensitivity could not be over- 
emphasized. 


The Authors had given rather startling figures of the possible 
standby losses with combined systems. Mr. Fuidge held 
strongly the view that with gas, which could be used in any 
one appliance at the optimum efficiency, it was far better to 
use two appliances for two functions than to use one appliance 
to perform a double function. 


In the work on noise, Mr. Dance had made an important 
contribution to the continued success of warm-air heating, 
and his assistance in dealing with particularly difficult cases on 
the district had proved extremely valuable. 


The Authors hoped that the results of the work at the South 
Eastern Gas Board’s test house would soon be published, and 
they, were pleased to have Mr. Fuidge’s support for the short- 
comings of combined systems. Undoubtedly, the combined 
systems did not take advantage of the inherent flexibility and 
ease of control of gas, nor of the lower running costs that 
followed from separate appliances. 


Dr. Davidson (Powell Duffryn, Limited) said that the 
authors had drawn attention to the advantages of high-level 
returns and low-level distribution, but inside to outside tem- 
perature differences were even more important. Work done 
on school heating showed that, where warm air was distributed 
at a 5 ft 6 in. level from the floor, there was a vertical gradient 
of 35°, but, when the level was reduced to 18 in., the gradient 
fell to 18° and there was a 45 per cent saving of fuel. 


Perimeter heating sounded desirable, but meant extending the 
ducting, was expensive to install, and might be less suitable 
for Britain’s intermittent-heating conditions. It was desirable 
in the U.S.A., but in Britain the outside temperatures were 
rarely below 30°F; a more compact system, using the inner 
walls, gave the required results, especially if the outer skin of 
the ducting were insulated. 


He said that it was dangerous to recommend a 20° down- 
ward discharge from warm-air registers, because of the 
possibility of staining carpets, efc. 

Combined systems with proper controls could be used 
economically and should not be discarded without further 
examination. 

The Authors agreed that lower temperature gradients led to 
lower running costs, but, so far as carpet staining was con- 
cerned, they had as yet no experience of such trouble. The 
25° downward deflection was recommended as a maximum from 
the point of view of pressure loss. A downward deflection of 
10° would normally be recommended for skirting-level registers. 
The possibility of staining would be reduced with the whole- 
house warming where there was sufficient fan power to enable a 
filter to be fitted. 
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In regard to combined systems, if the gas industry were to 
make use of them, they should be better controlled. 

Mr. Hayes (Hobbs Wilson and Company, Limited) said 
that the problem of perimeter heating should be examined, since 
internal ducts created rising air currents on internal walls 
and falling air currents on external walls. (Hence the need 
for radiators under windows to counteract this effect.) 

He said that Table 4 could be called the threshold of fug, 
with such a limited air change, and did not represent comfort; 
for this, one should have a certain amount of air change. The 
great advantage of gas over oil systems was the absence of 
noise, and it was possible to sell gas on its quiet operation. 

The Authors agreed that perimeter heating might well in- 
crease in popularity, particularly if installation costs could be 
reduced. 

Table 4 showed the effects of complete weather stripping. 
and the levels of ventilation given were not necessarily 
recommended. The Authors referred Mr. Hayes to the 
Institution of Heating and Ventilating Engineers guide for 
recommended ventilation rates, but most houses of normal 
construction “ breathed” all too freely. The advantage with 
a fanned warm-air system was that the whole of the air of the 
house was circulated. 

It should be emphasized that the noise in gas-fired air heaters 
had been confined to the fan and motor (common to any 
system), and no combustion noise problems were anticipated. 


Mr. T. White (London) said that Figure 23c showed a con- 
siderable fall in the efficiency of a warm-air heater connected 
toa Se-Duct as the volume flow through the duct was increased. 
The performance of this particular appliance was very different 
from that obtained with all approved Se-Duct appliances. 

During the early experimental investigation into the per- 
formance of the Se-Duct system, measurements were made with 
various types of appliances to determine the significance of the 
projection of the appliance connexions into the duct. With the 
air inlet to the appliance flush with the wall of the duct and 
the products outlet projecting 1 in. into the duct, a normal 
duct air flow rate caused a fall in efficiency of only one or two 
units. 

The peculiar performance reported in the paper might be due 
to several causes. Firstly, the appliance was inadequately 
sealed, so that the flow through the appliance would depend on 
the static pressure difference between the test room and the 
test duct. Secondly, measurements had been made with flow 
rates up to 50,000 ft*/h, a rate far higher than was observed 
in practice. The normal flow rate for a 1 ft? duct was 
approximately 20,000 ft*/h, and under exceptional wind con- 
ditions of 40 m.p.h. the flow rate approached 35,000 ft?/h. The 
combination of these effects would be expected to cause an ex- 
cessively high flow of excess air through the appliance to an 
extent that might alter the flow pattern through the heat ex- 
changer and alter the nature of the heat transfer process. 
_Whilst the investigation into the ejector effect, using capped 
pipes, has been carried out with characteristic thoroughness, 
it seemed unfortunate that, for the purpose of illustrating the 
ejector effect on appliance efficiency, an appliance with an 
unsealed combustion chamber had been selected and subjected 
to abnormal flow conditions. 

The Authors’ object in Figures 23 and 24 was to separate 
the factors that affected Se-Duct appliance performance as the 

flow rate was increased. 

It was clear that the ejector effect predominated and better 
control was achieved by the 4 in. inlet projection, which 
represented a very minor modification. The poor sealing in the 
lest appliance was responsible for the large fall in efficiency at 
high flow rates, and as a prototype was not representative of 
approved appliances. However, at present a difficulty arose in 
testing appliances since no data had been published on com- 
bustion chamber suctions experienced in district installations and 
on the dezree of sealing required. 

Mr. H. Watts (Radiation Limited) said that he hoped that 
this Paper was the beginning of an independent manual on 
warm-air space heating. Up to now, whole-house warming 
had been available only to the upper and middle-income groups, 
but the gas industry should now extend it so that all groups 
could benefit. To do this, however, the capital cost would have 
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to be lowered; there was a limit to the reduction that could 
be made, as any attempt to scrap correctly sited return air 
grilles (e.g., with a kitchen return grille, smells could be 
transmitted to the rest of the house) would place the gas industry 
in the position the electrical industry was in with under-floor 
heating. ; 

The Authors referred Mr. Watts to the contribution made 
by Mr. Wills in regard to a warm-air design manual, and agreed 
that the lower installation costs at the expense of system per- 
formance could lead, on the part of the customer, to dissatis- 
faction with warm-air systems, which would be difficult to 
rectify. 

Mr. L. T. Minchin (London) commented on how difficult it 
was to measure noise, without the use of a specially prepared 
room of known absorbent properties. He said the information 
on page 40 of the paper might lead one to think that the 
appliance would only give the stated results in a certain room, 
whereas the kind of room and surrounding walls could make an 
enormous difference. When the Authors shielded the micro- 
phone, did they allow for the sound of the air passing the 
shield? 

The work on noise was extremely valuable to independent 
designers who had no facilities to measure noise, and he hoped 
that the new Watson House laboratories would include an 
acoustics room. 

The Authors agreed that the relationships between appliance 
and room centre noise levels were very dependent on the room 
acoustics and geometry. This was one of the difficulties in the 
establishment of acceptance criteria, and average living-room 
and kitchen acoustics had been considered separately in the 
two sets of proposed criteria. Although wind shields were 
available, noise measurements were made with the microphone 
out of the wind stream. As mentioned by Mr. Wills, an 
acoustics room had been planned in the new laboratories to 
simulate quiet domestic conditions rather than as an anechoic 
chamber. 

Mr. E. E. Blandon (Thomas Potterton, Limited) commented 
on the use of living-room temperature of 70° rather than 65°F 
in Table 2. Three per cent was misleading as it assumed that 
the living-room was isolated from the rest of the house; nor 
had the table relevance to anything, because people were 
more interested in running costs and 5°F extra would make 
an appreciable difference to this. 


The hanging of heaters on walls had such obvious advan- 
tages that it was surprising that only one manufacturer had 
done this. 

The diagram on page 17 seemed an unnecessarily complicated 
way of doing the job. Straightforward connexion in parallel 
would do, as extra amounts of hot water in practice did not 
bother people; they liked it. He expressed surprise that, as 
illustrated in Table 8, even in 1961 people were quoting standby 
losses with unlagged flow and return pipes. This could lead 
: readers assuming that 8 therms/week on standby was a usual 
oss. 


On page 31, he suggested adding discharge velocity head to 
the static resistance. Were the two measured together and then 
split down into separate: items? 

In Table 14, all the noise levels looked high. He had made 
measurements in his office, whereby one typist produced 70 to 
80 decibels; for a whole typing-room 70 decibels seemed low. 
Also, he had found 45 decibels in the countryside at night, 
whereas the table gave 30 for a quiet house. In view of this, 
did the decibel readings mean anything? 

He could not appreciate why, in Table 16, the figures turned 

over and the balanced impeller was noisier than the un- 
balanced in the lower part of the table. 
_ The Authors said that a number of contributors had put an 
interpretation on Table 2 that had not been intended. Steady- 
state heat losses could not be used to determine running costs, 
and reference was made to seasonal U values for this pur- 
pose. They agreed that with a warm-air system it might not 
be easy to maintain the temperature pattern shown in Table 2. 
So far as unlagged flow and return pipes were concerned, the 
Authors had knowledge of such installations and pointed out 
that a great deal of publicity literature and demonstration 
arrangements proudly exhibited beautifully polished, unlagged, 
flow and return pipes. 














The static and velocity heads were measured separately in 
the duct attached to the grille box, and the true static pressure 
loss was obtained as the difference between the total and box 
loss in Figures 17 to 19. It was suggested in the paper that 
the velocity head should be added because this convention was 
adopted in grille catalogues. 

The single total sound level reading could be misleading, 
because no account was taken of the frequency/sensitivity 
relationship of the human ear. From the Authors’ ex- 
perience, the figures quoted in the paper were representative. 

The anomaly in Table 16 arose probably because an un- 
balanced impeller accentuated low-frequency vibration trans- 
mission along the shaft from the motor, whereas the high- 
frequency noise was generated by air turbulence on the im- 
peller periphery and could set the impeller into vibration more 
easily by setting up standing waves if the impeller were better 
balanced and more uniform. 

Mr. Redcliffe (Harris Engineering Company, Limited) said 
that registers on the backs of grilles could cause excessive 
overheating if the air supplies were restricted too much. One 
of the great advantages that gas gave over other fuels was 
the ability to modulate the flame. In the absence of modula- 
tion control, temperature gradient could become excessive if 
the air flow were restricted. The discharge temperature was 
raised and had to be limited by a limit thermostat that over- 
heated the heat exchanger and might lead to trouble. 

The Authors did not agree that modulation control was neces- 
sarily suitable for domestic warm-air units. If modulation 
were used, it was essential to include automatic fan control; 
otherwise, explosive ignition could result on lighting up if 
the control had modulated under the influence of residual heat 
whilst a heater was off cycle. 

Mr, D. R. Wills (Watson House) said that he was particularly 
gratified that the subject of warm-air heating was now arousing 
so much interest and attention, and mentioned his association 
with the Authors of the present paper. He remjnded the meet- 
ing that Mr. Chance was associated with him in earlier research 
on warm-air heating when, in late 1949, two houses were fully 
— with warm-air heating systems. In this case, a form 
of perimeter heating was used. It so happened that the gas 
industry was not particularly interested in warm-air heating 
at the time, as the full importance of space heating was not 
then realized. 

Commenting on Mr. Minchin’s remarks, he mentioned that 
Watson House laboratories at Carnwath Road would be fully 
equipped with an acoustics room designed on modern lines. 

With reference to research on noise generally, he com- 
mented that perhaps the measurement in decibels of noise levels 
might not mean what was thought to be meant, but he could 
not accept the suggestion that they meant nothing at all. He 
described the programme of further research in warm-air heat- 
ing, and mentioned that the present work would form the basis 
of design data that, he hoped, would be issued in the near 
future in a clear and summarized form. 

Mr. Wills concluded by stressing the importance of recogniz- 
ing that the present development of warm-air heating in this 
country had been rather more rapid than the skills and tech- 
niques available in the gas industry. He felt sure that—this 
was certainly the experience in America—as heating standards 
rose people would become more sensitive to small variations 
and smaller inadequacies than were at present tolerated. It 
was essential that an appreciation of design, installation and 
control techniques should be developed. 

In thanking Mr. Wills for his contribution to the discussion, 
one of the Authors recalled the work that had been carried 
out over a period of years at the two test houses referred to by 
Mr. Wills; the results were reported in a paper to The Insti- 
tution of Gas Engineers in 1957. 

It was true that some people’s subjective assessment of noise 
levels was not consistent with measured decibel levels, and this 
had led to the feeling, in some circles, that noise assessment 
might be more of an art than a science. However, scientific 
measurement coupled with acceptance criteria based on a large 
number of subjective measurements could provide the only 
means of accurate noise assessment. 

Mr. A. Old (London) said that he would have liked to have 
seen a clear statement in the paper that the return air duct to 
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the heater was connected in such a way as to avoid the logs 
of returned air by its passage up the flue of the heater. 

Furthermore, if the heater compartment were on an external 
wall and so enclosed as to require openings for combustion air 
or down-draught relief, this additional cold air would also 
reduce the efficiency of the system. 

In his experience, he had found that the length and material 
of a return air duct assisted in absorbing fan and combustion 
noise. 

The Authors had restricted mention of room thermostat siti 
to room position; a guide as to the height of its location wo 
be appreciated, Elsewhere, it had been stated that, with the 
vertical temperature differential of warm-air systems and the 
emphasis on below-the-knee air movement, location of the room 
thermostat at 30 in. above the floor would be the best position 
and give less reason for over emphasis on higher temperature 
requirements, since a setting of 65°F in this position would 
provide 68° to 70°F at head level. 

Control of external temperature variation as achieved by 
compensators had not yet been introduced to warm-air systems, 
and it appeared that some development similar to that under- 
taken by the British Coal Utilisation Research Association to 
produce the B.M.T. valve for low-pressure hot water heating 
installations was required. 

Thermostats in hall areas on whole-house heating systems 
should also be reconsidered when the hall was surrounded 
by heated rooms, for the hall was then insulated against thermal 
shocks experienced in rooms having large glass areas. 

Experience with warm-air heating might well show that most 
people would like selective whole-house heating at a_ price 
between those of the 20,000 and 50,000 Btu/h output units, so 
any heater of this rating, which would compete with small- 
bore heating units and be capable of standing in the kitchen, 
would be very welcome. 

Mr. Old said he deprecated the use of one limit thermostat to 
perform two functions for the same reason that he disliked the 
omission of safety valves on hot water systems to provide a 
relief in the expansion pipe. 

If a single limit thermostat failed, one might lose a heat 
exchanger, scorch wall surfaces and. if the ducts were made of 
polystyrene, melt the ducts. 

The Authors agreed with Mr. Old that ducting should be 
connected from the return grille to the heater. This was par- 
ticularly important in the case of the higher-powered whole- 
house warming units with normal flue, where products of com- 
bustion would otherwise be drawn into the air-circulation 
system. The low-level thermostat, while having psychological 
advantages, would be vulnerable to damage. ; 

Mr. J. V. Rigg (Watson House) said that it appeared to him 
the paper was mostly concerned with comfort in the home, and 
one should take stock and consider what was meant by 
“ comfort ”. 

The introduction of the convector fire, with its high percen- 
tage of convected output, had led to living-room conditions 
that, due to inefficient ventilation, induced slumber. It 
appeared that the newly proposed warm-air heating systems 
could give rise to similar conditions. 

The Authors’ view on the advisability of providing a source 
of radiated heat and an adequate supply of fresh air in living 
rooms would be appreciated. 


He would like to see more information on heat losses from 
flats, as it appeared that we were rapidly becoming a nation 
of flat dwellers; in any case, he believed that thermal losses 
from flats were much less than those from houses. 


He was rather surprised to see the reference to belt drives 
for fans, since any motorist knew that fans and belts gave rise 
to noise when the belts became stretched in use. 


Finally, Mr. Rigg asked if the Authors could give any 
information concerning the effect on the warm-air system of the 
heat given off by a gas cooker. 


The Authors repeated that, with a warm-air system, the aif 
of the whole house could be circulated, but the liking for 4 
radiant heat source might die hard. Where a flued radiant 
heat source was used, care was necessary in designing the warm- 
air system, to avoid loss of large volumes of warm air through 
the low resistance path of the flue. 
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Heat from a gas cooker need not be taken into account 
when designing the system; it was an incidental gain contribut- 
ing to the heating of the dwelling in common with other 
incidental sources of heat. 

Mr. Coombes (London) referred to the Authors’ allowance 
of 10 to 25 per cent over the steady-state heat losses for 
whole-house warming. In his experience, a margin of 33-3 per 
cent gave a heating-up period of 2 h, so he was unable to 


appreciate how, as stated in the paper, a temperature of 70°F 
was reached in 1 h. 


_ The Authors qualified the statement on preheating margins 


in the paper by saying that even whole-house warming systems 
could be, and they believed were, used selectively when ade- 
quate preheating margins would be available. The heating-up 
rates referred to in the paper were for selective systems. 


Mr. R. Trezevant (Lennox Industries, Limited, U.S.A.) said 
that manufacturers of whole-house warming units would find 
the many tables given in the warm-air manuals very useful. 
Contrary to popular belief, the U.S.A. was not all a great 
ice sheet; some parts had moderate temperatures similar to 
those in this country. A well-designed perimeter heating 
system should hold the vertical temperature gradient to less 
than 5°, as stated in the paper. He agreed that the cost of 
this type of heating equipment must come down, and hoped 


Manchester District Junior Gas Association 


to introduce shortly a well-designed perimeter system for about 
£150 installed. 

The Authors expressed the belief that whole-house warming 
at £150 should excite great interest in the heating industries. 
Reference had been made in the paper to American guides and 
manuals where they were consistent with British practice. 


Mr. P. C. Sugg (London) said that the pressure losses quoted 
in the paper for outlet grilles and registers were very high. 
As an engineer, he gave the lowest possible loss through the 
grilles. He asked why it was necessary to place a load on 
the end of the ducts greater than most of the duct losses in 
the whole system. Registers with a few blades, just sufficient 
to guide the air, are preferable to the mass of small blades 
illustrated in the paper. 

He asked also whether there was a direct relation between 
the size of fan motor and the noise level of the whole system, 
and why did most makers use such large motors? In his 
experience, a 1/40 h.p. motor was sufficient. 

The Authors assured Mr. Sugg that larger motors were 
needed to drive fans delivering larger quantities of air. Those 
responsible for installation of warm-air equipment were con- 
stantly asking for more fan power, particularly from the low- 
rated air heaters. With those units, only simple grille designs 
were practicable. 


‘*Developments in the Utilization of Refinery Gas at Partington”, 
by N. Hoyle, A.M.I.Mech.E., A.M.I.Gas E., Station Engineer, Partington Works, North Western Gas Board. 


Paper delivered at Partington on 8th April, 1961. 


The paper describes the successive developments in the 
utilization of refinery gas at Partington, as increases in supply 
of this gas became available. Since the initial reception of 
refinery gas, two very different types of gas have been handled: 

(1) “ Tail” gas consisting essentially of methane, hydrogen, 
and traces of unsaturated compounds. The calorific 
value is in the order of 860 Btu/ft’, at a specific gravity 
of 0-46 approx. 

(2) “ Cracker” gas consisting of hydrocarbons of higher 
molecular weight, 30 to 50.per cent of the total volume 
being unsaturated compounds. The calorific value is 
about 1,400 Btu/ft’, at a specific gravity of 0°85 approx. 

Reference is made to the dilution of refinery gases by pro- 
ducer and blue water gas. 

More recent practice of reforming in carburetted water gas 
plants receives special attention. The modifications required 
to the plants are described, and details of operational experi- 
ences using “cracker” and “tail” gases are given. The 
thermal efficiency of the reforming operations is about 87 per 
cent, notwithstanding the difficulties in reforming methane, 
which constitutes the bulk of the “tail” gases. By varying the 
input of refinery gases and the utilization of “blow” gases, 
large variations in volumetric output can be achieved. The 
resultant enriched reformed refinery gas has a specific gravity 
approximating to 0-6 over most of the operating range. 

_ The paper concludes with the future plans for reforming 
in “ Onia-Gegi” catalytic plants, which will be commissioned 
in a few months’ time. 


Discussion 

Mr, F. R. Daniels (Mancheste:) said he had noticed during 
the tour of the works that a steel outer seal had been fitted 
on one of the carburetted water gas sets. Was this proving, he 
asked, as successful as the orthodox cast iron seal? 

The Author said that the steel outer seal was fitted in 1958 
and had, therefore, seen service for almost three years. In 
this period, the set had been in continuous operation except 
for 4 to 6 weeks each year, during which time the annual over- 
haul took place. At least another year’s life could be expected. 
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Its advantages were its relative cheapness, the ease with which 
it can be repaired if it becomes perforated, and the elimination 
of the crushing ring flange, which could be a source of leakage 
using the conventional cast iron outer seal. 

The steel outer seal fabricated by the works staff was formed 
from a 1+ in. plate rolled to the diameter of the generator, 
the top edge being welded to the crushing ring after cutting 
away the latter’s flange. The lower edge was reinforced by 
flats welded to the inside and outside of the seal. 

He was very satisfied with this outer seal, and it would ulti- 
mately be adopted on the other set, when stocks of cast iron 
seal components were exhausted. 

Mr. E. Sharples (Salford) asked, in view of the long periods 
of operation-of the carburetted water gas plant and its impor- 
tance in processing the refinery gases, what steps were taken 
with regard to its mainenance to ensure prolonged operation. 

The Author said that, apart from the annual overhauls, 
which were carried out as speedily as possible, the carburetted 
water gas sets were required to operate continuously for the 
remainder of the year. Every effort was therefore made, at the 
time of the overhauls, to ensure that all vital electrical and 
mechanical equipment was reconditioned. If there were any 
doubt about a component's life for a further year’s service, 
it was replaced. 


Once the sets were again in operation, any interruption for 
a period of more than 1 h could be embarrassing. Items such 
as steam valves and back-run valve glands received special con- 
sideration. The latter were fitted with mechanical packings 
using carbon rings, the shafts being sprayed with stainless steel 
and ground to a high level of accuracy. 

Mr. H. B. Gidlow (Mersey Group) asked, following on Mr. 
Sharples’ question, how the large volumes of refinery gas were 
handled during the periods when one of the carburetted water 
gas sets was undergoing its annual overhaul. 

The Auther said that the Board’s current contractual agree- 
ment with Petrochemicals. Limited, permitted a minimum 
daily input of about 4-3 mill. ft’, and advantage was taken of 
this during the summer months whilst the overhaul of the 
carburetted water gas sets was taking place. This input, 
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however, taxed the capacity of one set, and resort was had to a 
measure of producer gas dilution, supplemented by the pro- 
duction of coal gas below statutory quality, and to benzole 
extraction. 


Mr. G. C. C. Crick (Garston) asked whether any attempt 
had been made to inject refinery gas into the vertical retorts, 
particularly during the periods when the carburetted water gas 
sets were under overhaul or repair. 


The Author replied in the affirmative and said that for one 
reason or another they had reformed refinery gas by injecting 
it into vertical retorts equipped for the “ Rochdale” Process. 
Up to now, the circumstances had been such that it had always 
been “ cracker” gas which had been injected; arising from the 
deposition of carbon on the walls at the base of the retorts, its 
long-term use was limited. 


Gas had been injected into retorts containing only coke, 
and it had been reformed to a calorific value of about 350 Btu/ 
ft", and to contain up to 75 per cent of hydrogen. When 
enriched to 450 Btu/ft*, the thermal output of the retorts appre- 
ciably exceeded that normally attained by orthodox coal car- 
bonization. The ratio of enriched reformed refinery gas therms 
to refinery gas therms injected approximated to 1-1. There 
appeared to be no loss in weight of coke passing slowly through 
the retorts, but the discharged coke was discoioured by carbon 
black. 


Mr. L. R. Mather (Macclesfield) said that, on page 8 of the 
paper, the cycle given totalled only 94 per cent. “Would Mr. 
Hoyle ”, he asked, “ please say what had happened to the other 
6 per cent?” He noticed that in all three tests shown, the 
coke used was | in. to 2 in. “Is this normal practice at 
Partington on carburetted water gas plant”, he asked, “or is 
this dictated by the coke market? ” 

The totally enclosed stack valve was quite ingenious, but 
could it be stated what the life of the asbestos sealing ring 
might be? 

Mr. Mather asked whether, when the cycle time was 
lengthened from 2:42 to 3-89 min, much greater temperature 
fluctuations were experienced in the fuel bed, and did the run- 
gas quality deteriorate towards the end of the make? 

He was rather puzzled by the variation in percentage of steam 
used for feed-water heating. In Table 1, it was 13-9 per cent 
of the total steam produced; he had worked out the steam 
balances, since they were not shown as percentages in Tables 
1 to 3—in Table 2, 19-3 per cent and in Table 3, 13-4 per cent. 
Table 2 showed a surplus of steam, but, had the percentage 
used for feed-water remained constant, this surplus would 
have been increased by over 20,000 Ib/d. 

The blow run was put before the blow when a blow run was 
practiced for dilution purposes. He would have expected the 
blow to come first (with the stack valve opening delayed a few 
seconds to sweep the set of rich gases), followed by the blow 
run. This would take advantage of the better quality blow 
gases produced towards the end of the blow, allowing more 
dilution volume. 

The paper stated that, when using “ cracker-gas”, the blow 
gases could not be ignited when working superheater and car- 
buretter temperatures of 1,000°F. “ Was the sensible heat 
of the blow gases then sufficient to maintain these tempera- 
tures? If not, how were they maintained?” Mr. Mather 
asked in conclusion. 

The Author replied that the 6 per cent not accounted for 
under the operating conditions applicable to Table 1 was 
occupied in purging. 

The carburetted water gas sets had been successfully 
operated as reforming units, using both 4 in. to 14 in. and 1 in. 
te 2 in. coke. Experience had shown a better marginal per- 
formance, using the larger size. Fairly close size grading 
with minimum fuel-bed resistance gave the best results. The 
use of the smaller coke had been dictated by the coke market. 

_The enclosed stack valve was to the design and manufacture 
ot Humphreys and Glasgow, Limited, and, after two years’ 
service, the sealing ring was still giving every satisfaction. 

The lengthening of the cycle from 2-42 to 3-89 min when 
reforming “tail” gases did not appear to have had any dis- 
advantageous effects. It was difficult to get a true appraisal 
of run gas quality during each cycle, owing to volumetric 


changes. If one took the average quality of the run gases at 
the outlet of the relief holder, the lower calorific value obtained 
when operating the longer cycle was an operational advantage, 

Tables 1, 2 and 3 were derived from long-term operating 
experiences expressed in terms of daily outputs for easier 
assimilation. The extent of feed-water heating varied from 
time to time according to the works steam balance and the 
relative demands for high-pressure and low-pressure steam. 

It was true that the calorific value of the blow gas improved 
towards the end of the blow run. By having the blow rum 
first, it ensured that the up-run gases were swept into the 
relief holder, and it was more practicable then to continue the 
blow run without having to resort to more valve changes. 
The richer blow gases during the blow period were used 
to advantage in the production of larger volumes of steam. 

The answer to Mr. Mather’s last question, relating to the 
superheater and carburetter temperatures, was in the affirma- 
tive. 

Mr. J. R. Teale (Manchester) congratulated Mr. Hoyle on 
the excellent way in which he had presented his paper. His 
main interest was not in the utilization of the gases at Parting- 
ton, but in their utilization on the district. He had not been 
able to compare the combustion characteristics of the reformed 
refinery gas with those deemed suitable for the North Western 
Area. It seemed to him, however, that the Wobbe Number was 
rather high; consequently, he was wondering whether Mr. 
Hoyle was aware of any district troubles when using this gas. 
He knew that at times, in the Manchester district especially, 
gas was supplied from several sources, thus making it very 
difficult to determine the origin of any gas that caused com- 
bustion troubles. Even so, from the figures, it appeared that 
there was some variance with those advocated by Gilbert and 
Prigg. He would be pleased if Mr. Hoyle could say what 
effect the specific gravity and combustion of the reformed 
refinery gas had had upon the gas produced from the works. 

The Author said that the characteristics of the gas produced 
at Partington was influenced by the volumes and ratio between 
enriched reformed refinery gas and coal gas manufactured, 
and further complicated by the type of refinery gas received. 
There were occasions when the lower limits of G6 gas (ie., 
Wobbe No. about 600) were approached. Under such circum- 
stances this was due to the larger volumes of E.R.R.G. at a 
svecific gravity of 06. As the hydrogen content in the 
E.R.R.G. was also low, the resultant flame speed of the final 
mixed gas (derived by Weaver's method) when related to the 
Wobbe Number would suggest that, when using the charts 
prepared by Gilbert and Prigg, that flame lift conditions were 
being approached. This had been amply disproved by the 
reversion pressure test, and little correlation between the charts 
and their results had been reached. 

Mr. P. Faulkner (Denton) said it was interesting to note the 
method adopted to reduce the amount of ashes blown into 
the blast main pocket as sketched in Figure 6 of the paper. 

Similar troubles had been experienced at Denton on reform- 
ing primary flash distillate. This method appeared to answer 
the problem. 

Was it possible, he asked, to control annulus and back-run 
temperatures, ash levels and carbon in ashes in the generator 
by normal means, i.e., percentage back-run to up-run, steam 
flows and grate speeds? 

With regard to the refinery gas entering the works, how was 
the volumetric control carried out? 

The Author said it was possible to control annulus, back- 

run temperatures, and ash levels in the generator by exactly 
the same methods one employed on normal carburetted water 
gas set operations. 
_ The volumetric control of gas into the works was at present 
in the hands of the refinery, and was varied at its or the 
Board’s request. The accuracy of control, however, left a 
lot to be desired, and could cause considerable embarrassment 
at times. The early commissioning of the control gear, as 
illustrated in Figure 8, would at least put a large measure of 
control in the Board’s hands, to the mutual advantage of 
sender and receiver. 

Mr. D. W. Hamlyn (Manchester) said that he noticed that 
the back run, when reforming tail gas was placed in front 
of the up run, contrary to normal carburetted water gas prac- 
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tie. He asked if the Author could give an indication of 
the reasoning that underlay this decision. As Mr. Hoyle had 
said, American experience in the modified use of carburetted 
water gas plants was considerable and, in fact, they had used 
this technique when reforming primary flash distillate. 

It appeared logical to do this, since advantage could then 
be taken of higher fuel-bed temperatures for reforming, during 
which time the back-run steam would have reduced the super- 
heater and carburettor temperatures to the correct level for 
primary flash distillate enrichment. 

To his knowledge, this was not practiced when reforming 
primary flash distillate in this country. He would be pleased 
if Mr. Hoyle could elaborate a little upon the operational effects 
of this procedure, with particular reference to fire-bed condi- 
tions and annulus temperatures. This knowledge might well 

e of value to those who were operating carburetted water- 
gas plants that had been equipped for reforming primary flash 
distillate. 

The Author replied that, whilst taking advantage of Ameri- 
can experience in operating with the back run first, they had 
also satisfied themselves that higher reforming efficiencies could 
be achieved by this method. 

Trial runs had shown that, with the same gas inputs into 
the sets, they could produce larger volumes of gas at a slightly 
lower calorific value with the back run rather than the up run 
being first. 

It was true that, with the back run first, one could experience 
trouble with high annulus temperatures, and it would, there- 
fore, seem advantageous to operate the up run first. Their 
experiences, however, had shown that one could still have high 
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annulus temperatures operating this way whilst losing reforming 
efficiency. He had no personal experience of primary flash 
distillate reforming on carburetted water gas plants, but saw no 
reason why the back run should not be operated first, if only to 
establish to one’s own satisfaction that ‘it gave better or worse 
results than the conventional method. 


Mr. G. Brook (Liverpool) said that the process was one where- 
by reformed gas at 490 and refinery gas at 900 are diluted to 
450 Btu/ft* by blow gas having a low calorific value of about 
50 Btu/ft®. What, he asked, did Mr. Hoyle think of external 
dilution by producer gas? Not only had the diluent a higher 
calorific value, but would not the replacement of the blow run 
by a shorter conventional blow reduce the overall length of 
the cycle and increase the plant’s capacity for reforming? 


The Author said that, without enquiring too deeply as to 
where Mr. Brook got his figure of 490 for the calorific valve 
ot reformed refinery gas, he appreciated his point that they were 
unable to reform normal intake of refinery gas to 450 Btu/ft* 
or less. It was true, therefore, that the gas was diluted to a 
much lower value with “ blow” gases. 


There was nothing wrong with producer gas dilution as such. 
This gas had a lower specific gravity and a higher calorific value 
than “blow” gases, which were advantages, but it could be 
rather expensive to manufacture under certain circumstances. 
In their particular case, for many involved reasons it would 
appear to be economically advantageous to use “blow” gas 
as a diluent, even at some loss in reforming capacity. At 
present, operational difficulties could arise if the run periods 
exceeded 50 per cent of the operating cycle owing to the lack 
of “ bufferage” in the supply line from the refinery 


by J. J. Priestley, M.Sc., M.I.Gas E., M.I.Chem.E., and 


W. E. Bouch, B.Sc., A.M.I.Gas E., A.M.Inst.F. 


Paper delivered in Leeds on 12th December, 1960. 


The paper states that the main effort of the gas industry to 
meet intensive competition in the fuel field has recently been 
in production rather than purification, although the latter is 
hardly less important. The Authors describe four develop- 
ments in technique, the first of which is the new purifier instal- 
lation at Southampton. This is operating on refinery gas 
of varying hydrogen sulphide loading and is novel both in 
design and operation, being the first purifier installation built 
Specifically for using the rapid rotation technique, employing 
valves operated hydraulically from a centralized timing 
mechanism. 


The second plant described is the gas-dehydration plant at 
Preston, which handles jointly high- and low-pressure gas 
Streams, achieving a dew-point of 37°F throughout the year by 
washing the gas with refrigerated calcium chloride brine. The 
brine is cooled in a standard refrigeration unit and special 
care is taken to obtain a maximum heat economy by lagging 
and efficient heat exchange. The overall cost of operation for 
February, 1960, was 0-051d./therm. 


The third section of the paper recapitulates the principles 
of the Holmes-Maxted process for the removal of organic 
sulphur compounds from gas by catalytic hydrogenation at 

’ pressure. New data from the Jersey plant are presented, 
which correlates the catalyst temperature and conversion effi- 
ciency, temperature and fuel gas consumption, and also the 
importance of actual gas throughout with respect to the de- 
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signed throughput on heat economy. Changes in gas composi- 
tion and calorific value due to the water gas shift reaction are 
studied, which, although small, are of significance. 


The final section of the paper discusses detoxification of coal 
gas, using the water gas shift reaction to remove carbon 
monoxide. Results are given on laboratory tests of proprietory 
catalysts of the iron-chromium type, with and without the 
use of a protective catalyst in advance of the main one. No 
definite conclusions are drawn regarding the réle of a protective 
catalyst (in this case, Holmes-Maxted nickel thiomolybdate 
on alumina) for destroying gum-forming polymerizable gases 
that could poison the main catalyst. In addition to the detoxifi- 
cation reaction of the gas, about 80 per cent removal of the 
organic sulphur compounds was obtained. It is concluded that, 
both on technical and economic grounds, it is better to restore 
the calorific value of the gas by enrichment with butane or 
methane rather than by extraction of the carbon dioxide. Cal- 
culations, using the methods of Gilbert and Prigg and also 
Weaver, show that by cold enrichment of detoxified gases with 
butane, final gases are obtained that have satisfactory flame 
characteristics. This applies to G4, G5, G6 and G7 gases. It 
is shown that if butane can be obtained at less than the price 
of gas into holder a marked saving in the cost of detoxification 
can be obtained. A similar set of calculations is made using 
methane enrichment, with similar results. Cold enrichment 
enables the same gas output to be obtained from less coal, or, 
alternatively, a potential make increase from the same coal, 






General Notices 


International Exhibition 


An International Exhibition of fire-fighting equipment, 
safety appliances and radiation protection is to be held 
in Cologne between 23rd June and 2nd July, 1961. 

Further information may be obtained from DuMont 


— Company, Limited, 123 Pall Mall, London, 
S.W.1. 


Conference on Optical Instruments and Techniques 


A Conference on Optical Instruments and Techniques 
is being arranged by the British National Committee for 
Physics, under the auspices of the International Com- 
mission for Optics. It will be held in London from 10th 
to 14th July, 1961. 

Enquiries should be addressed to Mr. K. J. Habell, 
National Physical Laboratory, Teddington, Middlesex, 
England. 


International Congress of Pure and Applied Chemistry 


The 18th International Congress of Pure and Applied 
Chemistry is to be held in Montreal, Canada, from 6th to 
12th August, 1961. 

The Second Circular, which includes information about 
the scientific programme and the plenary and sessional 
lectures, full instructions about the submission of con- 
tributed papers, and a form for the reservation of 
accommodation in Montreal may be obtained from The 
Secretary, Central Committee, 18th International Congress 
of Pure and Applied Chemistry, National Research 
Council, Ottawa, Canada. 

Any member of the Institution who may be planning to 
attend the Congress, but has not yet placed his name on 
the mailing-list, should write immediately to the above 
address. 


“ Automation—Men and Money ” 


The First British Conference on the Social and Economic 
Effects of Automation is to be held in Harrogate from 
27th to 30th June, 1961. The Conference, whose theme 
is popularly stated as “Automation—Men and Money ”, 
will be held under the aegis of the British Conference on 
Automation and Computation, of which The Institution of 
Gas Engineers is a member, and detailed particulars may 
be obtained on application to The Honorary Secretary, 
B.C.A.C., Savoy Place, London, W.C.2. 


The Pipeline Industries Guild 


The Symposium entitled “Economics of Pipelines”, 
held on 11th April, 1961, at Caxton Hall, London, S.W.1, 
was an undoubted success, there being an average of 100 
delegates over the whole day. 

Three papers were read under the headings “ Pipelines 
in Relation to Other Forms of Transport”, by H. E. 
Hubbard, M.A., M.I.Mech.E.; “ Economic Design of Pipe- 
lines for the Transportation of Liquids ”, by H. R, Lupton, 


O.B.E., M.A., M.LC.E., and “ Gas Storage and Grid 
trol Problems” by A. D. L. Copp, M.L.C.E., M.L.Gas 


The afternoon session finished with a “ brains trust” 
which questions were put to the three Authors, and li 
discussions took place. 


Discussions 


The following discussions of Institution and Gas Coy 
papers presented to Meetings of the Institution are ay 
able from the Institution as separate Communications 
the prices stated :— 


“The Vacuum Carbonate and Contact Acid Plants — 
Beckton ”, by L. S. Cooper and R. M. Johnson. (Ce 
munication No. 556/295.) 3s. 6d., post free. 7 


“The Operation and Testing of Connersville Meters”, 
G. Dougill. (Communication No. 557/296.) 3s. 
post free. 


“Some Recent Investigations Relevant to the Use of Te 
Gas in Industry”, by D. W. Gill and G. G. Thu 
(Communication No. 559/298.) 3s. 6d., post free. 


“ The Effect on Effluent Disposal of the Electro-Deta 
of Hot Crude Gas”, by W. H. Blackburn, M. Kershat 
and J. R. Catchpole. (Gas Council Research Cé 
munication GC60/51.) 3s. 6d., post free. 4 


“ The Design and Performance of Natural Flue Terminati 
and Mechanically Assisted Systems”, by D. R. 
E. W. G. Dance and G. T. Blench. (Gas Coung 
Research Communication GC61/52.) 3s. 6d., post fre 


“® Recuperative Town Gas-fired Furnace for Temperatume 
up to 2,000°C”, by E. A. K. Patrick and R. D. Hast 
(Gas Council Research Communication GC62/% 
3s. 6d., post free. 


50th Report of the Joint Refractories Research Committee 
1958-59. (Gas Council Research Communica 
GC64/55.) 3s. 6d., post free. 


“The Removal of Carbon Monoxide from Fuel Gases ”, 
G. S. Cribb and J. D. F. Marsh. (Gas Council Resear 
Communication GC66/56.) 3s. 6d., post free. 


Library 

The Library and Reading Room of the Institution 
open on weekdays between 9 a.m. and 5.30 p.m. Membet 
may borrow books by post, excepting books of ref 
and certain others, on application to the Secretary. 


Benevolent Fund 


Contributions to the Benevolent Fund of the Instituti 
may be paid at any time to the Honorary Secretary of ft 
Benevolent Fund, 17, Grosvenor Crescent, London, S.W. 
It is a convenience if annual contributions are made B 
banker’s order, and it is particularly advantageous to @ 
Fund if such contributions are made by Deed of Coven 
whereby the Fund is able to reclaim from the Inlam 
Revenue an appropriate sum in respect of income tax f 
by the contributor. Further particulars, with deed for 
and banker’s orders for completion, are obtainable fre 
the Honorary Secretary of the Fund. 
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